‘.V* 

I'v-  ^ 

Is*- 

'i.'  V*.‘:n 

>'jr^ 

22502982225 


4 


V| 

aniuersitp  of  eUinburfll), 


THESES  PRIZE  COMPETITION. 


It  is  requested  that  this  Thesis  should  be  read  and 

I 

circulated  in  the  following  order,  and  thereafter  returned* 
to  the  Office  of  the  Medical  Faculty  : — 


N.B, — When  forwarding  this  Thesis  to  next  Member  of  Com- 
mittee, it  should,  if  possible,  be  passed  through  the  Office.  When 
more  convenient  to  hand  direct  to  next  reader,  a'  Post  Card  should 
be  sent  to  the  Office  giving  date  when  Thesis  forwarded. 
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MALTA  or  MEDITERRANEAN  FEVER. 


UNDULANT  FEVER  (Hup;hes) 

SEPT I CAEMIA  0?  BHUGE  (Trambu st i 


PRECIS. 


PART  I gives  a short  account  of  the  History  of 
the  Fever  and  the  development  of  the 
, Work  of  Research.  The  results  of  the 

recent  research  are  summarised  and 
the  main  facts  of  the  Etiology  brought 
out.  The  Cause  and  the  Modes  of 
Infection  are  discussed. 


PART  li  is  a Clinical  Description  of  the  Disease 
as  it  occurs  in’  Han. 


PART  III  discusses  Immunity  and  Prophylaxis  and 
the  result  of  prophylactic  measures 
oh  the  Epidemiology  of  recent  years. 
Conclusion. 
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DEFINITION. 


Malta  or  Mediterranean  Fever  is  an  invasion 

t 

k 

of  the  system  by  the  Micrococcus  Melitensis  of 
Eruce  of  the  nature  of  a septicaemia,  producing  a 
remittent  fever  of  long  duration  and  tending  to 
relapse,  profuse  sweats,  and  local  affections 
especially  of  the  joints  and  nerves. 

HISTORICAL  NOTE. 

My  purpose  here  is  merely  to  give  a very 
short  account  of  the  development  of  the  work  of 
Research.  Anyone  who  desires  to  study  the ‘ 
history,  nomenclature  and  bibliography  of  this 
disease  prior  to  the  year  1397  should  refer  to 
Hughes*  exhaustive  account.^^^ 

The'  History  of  Malta  Fever  is  practically 
the  history  of  its, study  in  the  Mediterranean  and 
more  especially  in  Malta.  It  is  but  natural  that 
the  Maltese  Should  object  to  this  unenviable 
notoriety  and  especially  tX^he  name  "Malta  Fever"  , 
and  there  has  been  a good  deal  of  consternation  at 
' the  facts  that  have  been  brought, to  light  by  the 
recent  researches.  But  it  is  extraordinary  that 
what  Hughes  says  of  "well  edu.cated  Maltese 
physicians  who  have  informed  him  quite  recently  > 


(1)  Hughes.  Mediterranean,  Malta  or  Undulant"- 

Fever.  1397. 
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that  this  Undulant  or  Mediterranean  Fever  was  not 
knovm  in  Malta  ten  years  ago,  but  that  it  ori- 
ginated \vhen  the  new  drainage  v/as  laid  dovm  in 

1S85”  is  still  tras  of  a very  large  section  of  the 
/ 

Maltese  population,  and  this  opinion  is  frequently 

aired  in  the  local  papers.  There  can  be,  hov/ever, 

! 

no  doubt  that  this  fever  is  an  old  established  one 
in  Malta.  In  the  18th  century  it  is  described  as 
a low  form  of  fever  prevalent  in  the  wards  of  the 
Great  Hospital  of  the  Knights  of  St,  John  (now 
the  Military  Hospital,  Valletta).  In  the  beginning 
of  the  19th  century  (1800-1310)  Sir  '.Villiam 
Burnett  gives  an  accurate  clinical  picture  of  this 
disease,  which  occurred  amongst  the  sailors  when 
in  port.  In  the  time  of  the  Crimea  a great  in^ 
crease  is  noted  due  to  the  increase  of  susceptible 

t 

I 

individuals  in  the  Garrison. 

It  was  not  till  1859,  however,  that  it  was 

I 

described  with  any  accuracy \when  Marsden  published 
an  account  of  the  Fevers  in  Malta  in  the  Army 

i 

•Medical  Blue  Book  and  named  this  disease  Mediter- 

' / 

, I 

ranean  Remittent  or  Gastric  Remittent  Fever.  In 

1886  Bruce  discovered  the  specific  micrococcus  and 

in  1887  published  his  paper  in  the  ’’Practitioner”.  , 

In  1896  Mediterranean  Fever  was  classified  in. 

the  "Nomenclature  of  Diseases’’  (Roy.  Coll.  Phys. 

» 

* ** 

London)  as  a distinct  disease  ’’in  consequence  more 
especially  of  representations  made  by  officers 


m '.o- 


i:«.  #ry^'.!-^r*£-,!pi*;<^#  ' “7"' 

/ '•  * * '*  jc  ‘ •.  * I 

; '■  '-^S  '-Slli#'r  - ■ - " r--^  ’■•  1*  ^^-'I'*  • .- 

i "‘^^!»(l!!ll!i%  •;>;..  .-•V,,’":Ai.  " ’•  « ^ 

Avitti*"-;  :>}:■!  •i;  ^*'^^***  ■)-  j 

,y^<j'A.^a’j'«^«<^l^'’’1('*a^?  iftaSf  %'*’f  iti  6^J».  ^.»| 


> , -c j.'  ■.:  s ( it  ww’ '^4'  y y;  /.i- 


. V.  sjMIW  (l.ia  <tl  *BT>£k»_jfc|  "is  Bl'"'  • . Ic-^v, 

huIMB  r t 


A* 


1;^ ' A,,.;,««ri  .Jv  ■J'5-  ttJfa 


► yr. 

I’M'  '<  ''■'  ^ * .iirit'T-  ■ ,1  (■ 


fo..-?  A VI  a.;  .{#aJ«;(i‘'V  . 


i>&'’.A  i»o;.i&.,v  xAl  r«M*fek''^  


-1*1 

^ '*IJ  - ••  l^  ■ - ‘ ''"'  ■ '^  ‘ % \ * • ' ■ ' t' V^"'^ 

< • • ^ ■ ■ < _v>  4 . 


•jI'” 

^ ' >7i-  ‘ 


'sV 


»■-  '■. 

c-  , •■» 


,'yNf' 

jHpC , 'siM' 0/  s 

»:  jid^  i t -;  v^iWfi  al^ ! ^ 

* /iflk'iB*  . i';.  ■Ht  ry^  BiM1L_l:'_..  . 


■■^^'^ir''.  *'  i*  '‘y  I ' ■'^i" 

. .f  ' ' !■  ii^  lull  I Pi  Tj 


|;>fi  iV 


.?  ■ 


/---i-nilfv 


v'*'.»'  .'  . "ST 


. t 


h&’ttW  J 


I^rrr.^  ' < i 
' *».  ^ 
itt  '*: 


f.-mi  aX 


♦*  . 


>.-  ♦>  i C ; Tc  ^'1 V’’  I ft.* 

T...-  K,  ■!  ' ' ■ * ,'  V * 

.' ..■'•-ii:  -'-vi 


.*  ^•' 


3 

of  the  Medical  Department  of  the  Array",  (memo,  of 
sub-committee ). 

j* 

In  1897  Surg.  Capt.  Hughes  published  his 

! 

exhaustive  monograph,  and  in  the  same  year  Wright 
and  ^emple  described  the  technique  of*  the  serum 
diagnosis  of  Malta  Fever,  and  the  differentiation 
between  it  and  Enteric. 

In  1903  in  consequence  of  the  very  alarming 

proportions  that  the  disease  was  assuming  amongst 

the  naval  and  military  population  in  Malta  and  the 

consequent  excessive  invaliding,  special  attention 

was  directed  to  its  investigation  by  medical 

( 1 ) ‘ ' 

officers  of  both  services. 

In.  1904  the  Royal  Society^  at  the  request  of 
the  Admiralty,  the  War  Office,  and  the  Civil 
Government  of  Malta  appointed  a Committee  under 
the  chairmanship  of  Colonel  D.  Bruce,  F. R. S. , 

I 

R. A.M. C.  , to  superintend  th^  investigation  of  the 
disease.  The  Committee  appointed  a v/orking 
Commission  consisting,  of  naval,  military  ^and 
civilian  members,  v;ho  carried  out  their  researches 
in  Malta  during  the  years  1904  to  1906.  The  work 
of  this  Commission  has  been  published  in  seven 
volumes  of  Reports. - • ' 

I 

(l).  Kennedy.  M.  M.  in  Synovial  fluid.  R.  A.M.  C. 

JOijrnal  2,  1904,  p.  178. 

Shav/  and  Gilnour.  M.M.  in  Blood.  Naval 

Blue  Book. 
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This  note,  short  summary  as  it  is,  can 

hardly  be  considered  sufficient  without  some 

»• 

reference  to  the  theories  that  have  previously 
been  put  foi-A^ard  as  to  the  Cause,  and  the  Epi- 
demiology of  the  Disease:  it  vail  algo  emphasise 
the  advance  mads  within  the  last  five  years. 

In  1810  Burnett  assigned  the  cause  to  Marsh 
miasma  coming  from  the  marshy  lands  at  the  top  of 
the  harbours.  These  however  have  long  since  been 
drained.  Later  writers  assume  it  to  be  due  to 
insanitary  conditions  of  the  island  and  of  its 
harbours.  The  description  of  the  Grand  Harbour 
as  "one  huge  Cesspool" ^ ^ ^could  not  have  been  much 
exaggerated  before  the  new  scheme  of  drainage  v/as 
laid  dovm , when  all  the  sewage,  that  was  able  to 
drain  away  from  Valletta  and  the  three  cities 

found  its  v/ay  there.  It  is.  described  as  a "filth 

f 2 ) ' f ^ 

disease"  and  as  "dirt  fever"  . Naval  writers 

\ 

frequently  observe  that  ships  lying  at  the  top  of 
a creek  (in  harbour)  or  in  dock  for  any  T^ength  of 
time  produce  more  cases  of  fever:  this  observation 
still  held  good  up  to 'the  year  1906. 

Hughes  produces  a mass  of  evidence  against 

» 

I 

(1) .  Hughes  page  64 

(2) .  Hotter  1876 

( 3 ) .  Sipps.  1890. 
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insanitation  - "sewer  gas  and  faecal  emanations". 

It  is  interesting  to  note  that  the  turning  up  of 
contaminated  soil;  viz.  in  laying  down  drains  and 

I • 

building  new  houses  or  barracks,  has  often  been 
associated  with  an  outbreak  of  this  fever  amongst 
those  living  near.  Several  instances  of  this  kind 
came  under  the  writer's  ov/n  experience. 

The  consensus  of  opinion  was  therefore  in 
favour  of  faecal  pollution  being  the  cause  and  that 
infection  was  conveyed  by  some  means  or  other 


through  the  air. 


(1) 


A mosquito  theory  was  thereupon  advanced 
and’  gained  among  others  some  very  ardent  support- 


ers 


(2) 


It  is  remarkable  that  no  one  was  able  to 


trace  any  connection -between  the  incidence  of  the 

( 3 ) 

disease  and  the  v/ater  or  food,  supplies  and  it 

* t ’ 

t 

v/as  not  till  the  summer  of  1905  when  it  was  dis- 

\ 

covered  that  goats ^and  consequently  their  milk, 
were  infected  v/ith  the  specific  microbe  that  any 
advance  was  made  in  the  epidemiology  of  the 
disease. 


(1)  Zammitt.  Joum.  State  Medicine.  1902.  399 

(2)  S.G.  Allen.  Journ.  R.A.M.  C.  1904  i.  699. 
Hoss  and  Levick.  B.M.  Joum.  1905  i.  710. 

(3)  Hughes. 

R.  y/.  Johnstone.  M.  F.  Reports  II. 

A.M.  Davies.  M.  P.  Reports  IV. 

(4)  Zammitt.  Horrocks.  Kennedy.  M. P.  Reports  V. 
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GEOGRAPHICAL  DISTRIBUTION.  • 

Though  it  is  undoubtedly  a fact  that  Malta 
Fever  is'  specially  prevalent  around  and  in  the 
Mediterranean,  still  these  are  by  no  means  its. 
limits,  and  within  recent  years  undoubted  proof 
has  been  given  of  its  existence  all  round  the 
world.  The  following  is  a list  of  places  in  which 

I 

it  is  said  to  be  endemic. 

Europe.  Malta  and  Gozo , Cyprus,  Crete,  Sicily," 

■ i • Corsica  and  Sardinia,  Balearic  Isles. 

Spain  - Gibraltar  ("Rock  fever"). ‘ 

. Italy  - Rome,  Naples  and  south  coast. 

Greece  - Athens,  Cephalonia'i  , 


Africa. 


Turkey  - Constantinople,  Smyrna. 

. North  Africa  - Aden "Alexandria , 

Port  Said,  Suakim,  Blue  Nile,  Cairo, 

f 

Suez,  Tunis,  Algiers. 

South  Africa  - Cape  Colony,  Orange 
River  Colony,  PhiVi^Jpolis , Transvaal. 
Asia.  Palestine  - Jerusalem.  | 

China  - Hong  Kong,  Shanghai. 

India  - Punjaub  etc. 

America.  Mississippi  Valley. 

South  America  - Venezuela,  Brazil. 
West  Indies  - Cuba,  Porto  Rico. 
Phillipine  Islands  - Fiji.  . 


Canary  Islands. 
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(1) 

A case  has  also  been  reported  in  England  at 
Dover  in  a gunner  v/ho  had  never  been  abroad. 

NOMENCLATURE. 


"Mediterranean  Fever"  is  the  ofHcial  nomen- 

I 

clature  (nomenclature  of  Diseases)  but  for  short 
and  on  account  of  its  association  with  Malta  it 
is  usually  called  "Malta  Fever",  and  this  latter  '• 
term  I shall  use,  as  a rule,  throughout  this 
Thesis.  Recently  prof.  Trambusti  of  Messina  has 
addressed  a letter^^Ho  the  Medical  Profession  in 
Britain  suggesting  the  name  "Septicaemia  of  Bruce" , 
in  order  to  obviate  the  stigmatising  of  Malta. 

t 

For  such  a purpose  the  name  "Undulant  Fever" 
suggested  by  Hughes  would  be  more  convenient.  It 
is  not  my  purpose  to  recall  the  old  terms  used 
but  would  merely  remind  one-  of  the  popular  , 

I 

Gibraltar  name  - "Rock  Fever". 

THE  MICROCOCCUS  MSLITENSIS. 

The  specific  organism  of  Malta  Fever  was 

• ('3 ) 

first  described  by  Bruce  in  1887  . 

Morphology:-  It  is  a minute  spherical  coccus 
varying  in  size  from  0-3/U  in  stained  to  0*4 /i 
in  fresh  specimens.  - It  may  be  slightly  oval  and  , 
some  have  described  a "bacillary"  form  v/hich 
would  appear  to  be  either  involution  forms  or  • 

(1)  Mangin.  Journ.  R. A. M. C.  1904  ii , 729. 

(2)  B.  M.  Journal  Nov.  23  1907.  p.  1546. 

(3)  Practitioner.  39,  1887,  161.. 
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'l 

coccij  which  are  in  a stage  of  fission.  It  is 

• ^ 

readily  emulsified  in  salt  solution  and  rolls  off 
the  needle  into  the  solution  in  clouds.  in  hanging 
drop  preparations  the  cocci  are  arranged  singly 
or  in  pairs,  sometimes  in  chains  of  three  or  four. 

In  broth  cultures  chains  of  eight  to  ten  are  some- 
times seen.  In  a hanging  drop  blood  serum  culti-  * 
vation  I have  watched  the  gradual  development  of  a 
chain  of  thirty  to  forty  individuals.  There  is 
no  capsule,  and  spore  formation  has  not  been 

V 

observed.  There  is  no  true  motility  but  very 

' 

’vigorous  Brownian  movement  is  present  in-hanging 
drop  preparations.  Gordon^^ ^claims  to  have 
demonstrated  flagella i 'but  no  other  observer  has 
been  able  to  confirm’  his  observation. 

Staining:-  The  micrococcus -does  not  retain  stain 
by  Gram's  method,  but  is  ea^^y  stained  by  ordinary 
basic  aniline  dyes.  The  best  stains  are  Carbol 

i 

• Puchsi^fi  and  Thionin  Blue. 

\ 

( 

Culture:-  The  optimum  growth  is  obtained  aero- 
bically at  a temperature  of  37°C.  on  a medium 
with  a reaction  of  8 to '■+:  10  (Eyre's  scale). 

It  is  able  to  grow  anaerobically  'but  very  slowly  . 
and  the  limits  of  temperature  at  which  growth 

t ■ 

- j#  •**  « t 

takes  place  are  from  6*^0.  to  45°C.  The  extremes 


(l)  Lancet ' i.  ' 1099.  688. • 
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of  reaction  of  the  media  between  which  growth  takes 

place  )are  according  to  Eyre,  - 7*5  and  -h  15.  As 

a rule  growth  of  the  micrococcus  is  very  slow. 

A primary  culture  from  pathological  material  is' 

not  visible  to  the  naked  eye  before  the  third  or 

fourth  day.  If  the  material  planted  is  grossly 

infected,  a growth  may  be  just  visible  after  24  to 

36  hours.  Subcultures  will  yield  a good  growth  in 

24  hours.  . 

Cultural  Characteristics. 

Agar  Plates.  The  size  of  the  individual 

colonies  depends  on  the  number  present -in  the  plate. 

« 

. If, the  plate  is  very  crowded  the 'colonies  remain 

4 

very  small',  except  those  grov/ing  just  at  the  edge, 

and  give  a ground  glass  appearance  to  the  surface. 

If  the  colonies  are  few  in  number  they  may  attain 

a diameter  of  3,  4 or  5 m.  m.  ’ As  a description  of 

a colony  I can  not  'do  better Nthan  quote  Eyre  in  a 

(l ) ^ 

recent  paper.  "Individual  colonies  are  round, 

» I 

’nearly  circular  in  shape;  surface 'COl6ni6si  convex 

! 

I 

to  pulvinate , occasionally  umbonate:  deep  colonies 
biconvex,  edge  entire  structure  finely  and  regu- 

' I 

larly  granular,  surface  smooth.  In  the  centre  of  . 

^ ' 

each  colony  is  a darker  portion  of  sharply  defined- 
oval  shape  better  seen  in  the  deep  than  in  the 
surface  colonies.  No  lines  grooves  or  other 
structural  markings  can  be  seen,  although  in  old 

(1)  Eyre.  Jpum.  R.  A.  M.  C.  1907,  i,'113. 
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Agar  Slope  - showing  pure  culture  of  M.Melitenais 
, direct  from  spleen  of  fatal  case  of  Malta  Fever. 

Agar  Plat.e  - showing  colonies  of  M. Melitensis  and 
a few  contaminations  from  kidney  of  same  case. 
Incubated  4 days. 
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colonie.e  the  central  portion  may  become  more  m 
coarsely  granular  or  even  grumose.  ^ Colonies  J',. 

I V ■ ^ 

when  young  are  translucent.  After  about  four  * 
days'  growth  they  become  opaque,  whitish  with  a ''' 

■ Blight  opalescence  by  reflected  light  and  pale  ' 

' . ’ ■ ' 

yellow  to  pale  ajnber  by  transmitted  light,  V/ith 

age  the  colour  passes  from  rich  amber  to  light  ; . 

'brown  or  even  dirty  slate  brown".  ; V ^ _ 

Agar  Stab  - a diffuse  growth. ^ - • : 

Nutrose  Agar  - same  as  peptone  agar  but  growth  is 

more  luxuriant,  and  may  appear  in  16  hours.  Ac- 

■ ' ■ *'  : , ' I 

cording  to  Eyre , the  optimum  medium  is  , ,,  l . 

: • . . / ''-'i  ' 

’*  . ■ ' , i’  ' . , ! ■ 

prepared  from  ox-serum.  I - . " 

■ ' ' . ' f ’ 

Nutrose-litmus-agar  is  a convenient  medium  for  “ I ' 

• . I . 

purposes  of  isolation.  The  litmus  is  unchanged.  ; < 
’ ' ' ■ i’ 

' f 1 ^ • I ; ■ 

Nutrose-glucose-litmuB-agar  'is ‘of  considerable' 

• use  in  isolating  M.Melit^sis  from  .material  (e.g. 

urine)  containing  many  acid  producing  cocci. 

I ' ^ , 

M.Melitensis  does  not  ferment  glucose,  and  its 
appearance  remains  the  same  as  detailed  above. 

This  was  the  medium  by  means  of  which  the  micro- 
• coccus  was  first  isolated  from  urine.  It  was  ^ 
curious  to  note  the  effect  of  an  excess  of  acid- 
producing  organisms  on  the -growth  of  M.Melitensis 

A •• 

If  the  plate  was ^entirely  overgrown  with  acid 
(l ) Horrocks.  Reports  M. F.  Oommission  I.  6. 
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organisms  M.  Melitensia  was  not' recovered;  but  if 

a few  large  colonies  of  alkali.'  producing  colonies 

i 

were  also  present  and  were  vigorous,  enough  to 
neutralise  the  excess  of  acid ^ in  their  immediate 

I • 

neighbourhood,  thus  preserving  a zone  of  neutral 

I 

medium  round  about  them,  tiny  colonies  of  M.Meli- 
tensis  might  be  found  in  this  zone,  nestling 

I 

against  and  protected  by  their  more  hardy  and 
vigorous  companions.  The  colonies  in  these  cir-  v 
cumstances  were  very  translucent,  developed  no 
colour  and  remained  very  small  (0*25  m. m. ).  \ 

Gelatine  stab  and  slope.  (22°C.  ) Growth  very  - 

I ■ * 

slow.  No  liqui fact  ion.  . < < 

Broth.  Diffuse  growth.  No  surface  pellicle.  / 

•In  five-  to.  seven  days  a deposit  formed  and 

some  clearing  of  the  broth.  . ; 

‘ , « ■ 

Glucose-peptone  (1  per  cent)  growth,  no  acid,  no  gas 
Lactose-peptone 
Sac  char o s e - b e p t on  e 
Starch-peptone 
'Litmus  milk  - no  clotting  - producjbion  of  alkali.'. 
Peptone  and  Salt  - Indol  not  formed 
Proskauer's  and  Copaldi's  No.  1.  No  growth.  . 

'•  ” No.  2.  Growth.  No  changfe. 

I 

Neutral  red  - unchanged  after  48  .hours  at  37°C.  • 

After  5 days,  a yellow  colour  appeared  at' 


surface. 


> .'.ti-^  * . 7,  1 _ 'll  ««  — ...  1 - 

"■  ■-^■"■-  10  .*<«*!«>  - ^1^;,: 

^ i.uk.-i  V.  <ii‘’f.«;  ..  . 

■ ;, ; ..,^ji.»».t  'i.W***  f»  '**1^%,  ofM.  - 

k^-.  •..?■*■'  ■ ■ '’'I  ■ 

-tn  ^^;-!  , .''ft'^iii,^’#  i-rr#.  Itsu^ijiT.j* . ■ . 

' .•  . ‘ ’ . * > * 

. •".*  *■  . : . - ' ' 


HXt  - 


• " i • 


& 


-.^*■1  : 


r ^ 
'fV: 


r 


, 


;.|ijivit  a;?-!')  riiA»»«  ¥»«y  »»iit *■■-■.  6('-.'-w«,ioa; 


w*  •' 


' ' ■ ‘ '..  ■ '•  , ■ X-  . • "i-".’.'! , - 

>'.  j 4*  -'....•  f . t I*  ’ * * 


•M 


.V  '■ 

’ ■ • ■ Um'  " ' 

' i *' « 


f>r- 


<.y.  ■ .■  ftl*' *•♦ /(*. 


I*,*  • 

-#  * * '# 


,.  ■ * •. 

‘‘.il  <5^  , i' > «krc 


KiT  ' -■  '*  '>.  0-*i  " 


[5;  1 ii*;>  V 

It  •.  • 


% 


,v '•1  . . imiM-../ 


"*•  V ’-v  . :v.y--4/».',  ..  » ■ 4^''^'^'v 

r’’^‘  ifc.'  " ♦ , .-rj-—  I * - 1,^1  ^ ^ 

Ty'  ■ .-'.  tf'  . v’  y. 

•<5dJtV'y4» 

■f-  r •“  - • ■ X'- 


■ ■\' 


• ...  '‘% 
r *■(-'/}.:? if 


K 


'%'N 


^1’- 


T • 4 


13 


Potato  - Moist  transparent  film  gives  a copious 

I . 

grov/th  when  scraped:  formation -of  chains^^^- 

marked.  Yellowish  coloured  growth  after 

i 1* 

making  surface  of  potato  alkaline,  by  the  addi- 
' 1 

tion  of  sodium  carbonate.  i 

« « 

MacConkey's  Bile  Salt  broth  - growth  -i.  reaction 

/ * • 

unchanged.  I ‘ 

Nitrate  broth  - growth  - no  reduction  of  nitrates. 
Irregular  Cultural  appearances. 

In  isolating  the  .organism  from' urine  one  some- 
times came  across  colonies  which  instead  of  being 
smooth  on  the  surface,  presented  a wrinkled 
appearance,  due  to  a nodular  development.  This 
may  be  due  to  the  colony  having- developed  from  a 
cldmp  of  cocci  which  had  been  agglutinated  in  the 

urine  as' the  urine  contains  agglutinins. 

< . • » 

Colonies  grown  from  patients’  blood  which  has 
been  smeared  on  plates  usually  present  a radiated 

I , 

appearance  due  'to  the  growing  colony  having  to 
push  away  the  su^rr-urdirig  la^^r  of  blood.  The 
growth  naturally  takes  the  line  of  least  resis- 
tance and  throws  out  rounded  projections.  The 
fissures  and  depressions  between  these  projections, 
give  a radiated  appearance.  C^‘g.A.)  ^ 


(1)  Horrocks,.  Rep.  M.  P.  C.  I.  .6. 
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IDENTIFICATION  OF  M»  MELITENSIS. 

The  characteristics  on-  which  one  depends 
chiefly  for  its  identification  are:- 

1.  Does  not  stain  by  Gram’s  method. 

2.  Growth  on  peptone  agar.  ■ 

3.  Grov/th  in  glucose  - litmus-peptone  or 

on  glucoserlitmus-agar. 

4.  Growth  in  milk  (with  litmus) 

and  5,  the  fact  that  it  is  agglutinated  by  a 
high  dilution  (l  - 1000)  of  an  immune 
serum. 
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Resistance. 


The  M.  Mslitensis  is  fairly  resistant 

I* 


kill  it  in  10  minutes 


It  resists  Dessication  on  woollen  fabrics  for 


from  3 weeks  to  3 months.  | 

Sunlight  at  130°P  (54.4°C)  kills  in  one  hour. 

* 

I 

By  Antiseptics  it  is  killed  readily. • 

1 in  100  phenol  and  1 in  2000  Hydrog.  Perchlor. 
kill 'in  10  minutes.  Clayton  Gas  (S.O^  1'2%) 
requires  4|-  hours  and  *7  per  cent  liquid  Sulphur 


Hydrochloric  acid  has  a decided,  lethal  action! in 
low  dilutions  (0*5  per  cent)  varying  with  the 
strength  of  the  emulsion  used  in  the  experiment. 


V/hen  emulsified  and  added  in  equal  parts  to 

I • 

artificial  gastric 'juice  (*Z2%  Pepsin,  *02%  H.Cl.  ) 

M.  Melitensis  is  slov/ly  killed,  but  when  added 
in  milk  will  live  for  a longN^ime.  In  an 
experiment  I easily  recovered  it  after  five  days. 
■Vitality.  , 

The  vitality  of  the  Micrococcus  is  consider- 

able,  and  the  following  facts  have  been  es-  ^ 

(2)  • " 
tablished  by  various  workers.  ' 


(!•)  V/ade.  Report  to  Local  Government  Board 
"Experiments  on  Sulphur  Dioxide 
No.  232 , May  7 , 1906. 

(2)  Horrocks,  Shaw,  Bassett  Smith,  Syre , Kennedy.  . 
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It  may  live  for:- 


Three  weeks  irij  sterilised  normal  urine. 


dry  sterile  sand, 
dry  coverslips. 
unsterilised  manured  soil. 


Four  weeks  in'  dust  from  streets  of  Valletta. 


Five  weeks  in  unsterilised  norm.al  urine. 


Six  weeks  in  sterile  Malta  Fever  urine. 

sterile  sea  water. 

» * 

Seven  weeks  in  unsterile  sea  water.  • 

unsterilised  Malta  Fever  urine. 

% 

Eight  weeks  in  sterilised  tap  water.' 

Nine  weeks  in  sterilised  manured  soils. 

Ten  weeks  in  unsterilised  tap  water. 

Thirteen  weeks  in  sterile  Malta  soils,. 

I 

An  important  practical  point  is  that  it  may 

t 

be  recovered  ‘from  the  urine  of  a patient  three 

weeks  after  it  has  been  excreted  or  from  the 

» 

clothes  on  v/hich  it  'has  dried. 


On  artificial  media  it  -may  retain  its 


vitality  for  a very  long  f one  to  two  years. 


Eyre  reports  a successful  recovery  from  an  agar 
culture  830  days  old.  , In  successfully  recovering 


it  from  a litmus  milk  culture  for  a period  of 
nine  months  (284  days)  I noted  that  at  one  period 


it  lost  its  typical  character.  During  the  5th 
month  it  was  necessary  to  use  comparatively  large  . 
quantities  of  the  milk  (-j  cc.  ,)  to  obtain  a grov/th 


at  all,  and  it  seemed  to  be  dying  out.  The 


subcultures  obtained  at  this  period  were 
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atypical  in  that  they  refused  to  emulsify.  These 
atypical  cultures  were  preserved  and  three  months 

I* 

later  were  subcultured,  when  a very  scanty  grov/th 

" I 

of  a micrococcus  in  all  respect s- typical  was 

t • 

obtained.  At  the  same  time  the  cultures  from  the 
original  milk  (now  7 to  8 months  old)  regained 
their  former  typical  character.  At  no  time  were 
contaminations  present  in  the  milk  or  the  sub- 
cultures. 
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Inoculation  and-^Virulence. 


' 7i~ 


I 

In  Man  there  have  been  quite  a number  of  ^ 

'i'l 

I «. 

accidental  laboratory  inoculations  (^and  two 

■■ 

voluntary)  and  with  exceedingly  small  doses.  The 

{ ( 

i 

result  has  invariably  been  a. typical  attack  of  ■ 

/ ■ * i ' 

Malta  Fever  after  an  incubation  period  varying 
from  five  to  sixteen  days.  Inoculation  is 
followed  by  the  appearance  in  the  blood  serum  of 
substances  which  clump  the  Micrococcus  when  added 
to  the  diluted  serum  in  emulsion.  * 

The  agglutinins  so  formed  are  absolutely 
specific  and  therefore  the  diagnosis  of  Malta 
Fever  is-  greatly  facilitated.  _ The  method  of 

• * • - t 

applying  the  agglutination  test  and  its  value 

as  a diagnostic  is  fully  discussed  in  the  clinical 
. * • • ■ ’ 

Parttunder  ”liiagno8i8'\  An  intdreeting  fact  is 
tlnat  tiiooC  kA w X li i. li o in  tVi©  sccnctions 

• i 

and  excretions  of  those  suffering  from  Malta 

* V 

e 

Fever,  viz.  urine,  milk,  tears.  ,Dr.  Zammit  of 
Malta  informed  me  he  was  able  to  demonstrate  the . 
agglutinins  in  the  tears  of  an  infant  who  was 
crying  and’ kicking  and  from  whom  he  had  not  been' 
able  to  extract  sufficient  blood. 

In  Animals:  subcutaneous  inoculation  produces 
very  slight  clinical  symptoms.  Even  monkeys, 

who  are  the  most  susceptible,'  may  not  show  the 

- 1 

slightest  indisposition  unless  the  dose  has  been 
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exceptionally  large  or  of  a virulent  strain. 

I • ' 

The  follov/ing  chart  illuetrates  the-  effect 

« ' I 

• ' . * 

of  the  .Bubcutaneous  inoculation  of  one  agar 


\ ^ 

slope  on  a monkey  (Macacus  Rhesus) 

Chart  I. 


(■*/«> 
ij  “»> 


M), 


So  , 


Ski. 


/to 


The  temperature 'begins  to  rise  on  the 


3rd  or  4th  day  and  reaches  its  maximum^  from  the 


( 


6th  to  the  10th  day  after  inoculation.  The 

V 

agglut inat ion  appears  about  the^  5th  day  (vide 

• f ’ • 

agglutination  curve  in  the  chart).  It  will  be  ■' 

noticed  that  there  is  an  attempt  at  a relapse 

about  the,  30tyi  dny.-  Tyibn  In. not  uriurt)  In 

animals,  but  is  a marked  feature  of  the  disease 

in  man.  The  monkey  was  killed- on  the  49th  day 

..and  the  only  things  to  be  noted  were  slight 
♦ 

enlargement  of  the  spleen,  which  was  dark  and 
soft,  and  onlargomont  of  tVio  axillary  and 
femoral  glands.  M.  Melitensis  was  obtained  from 
the  heart's  blood,  spleen  (profuse ), liver  (few), 
kidney  (one  colony  in  two  plates),  mesenteric 


(l ) ”The  Temperature  of  the  Normal  Monkey''  by 
Eyre  and  Kennedy.  Proc.  Physiolog.  Soc. 
March  23,  1907. 


The  Temperature  in  Malta  works,  out  . at  38*43  C, 


or  101*15^P. 
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• i 

glands,  and  Fsmoral  and  axillary  glands  (in  pro-  ! 

fusion).  ' ' ’ ! 

. Horses,  goats,  dogs,  rabbits,  guinea  pigs  and 

rats  rarely  show  symptoms  after  subcutaneous 
; ^ • ' 

inoculation,  but  the  temperature  rises  and  the 

j,  I 

serum  reaction  appears.  See  following  charts. 


Chart  2. 


the  agglutination  curve  -as  the  result  of  inoculating 
a small  black  short-haired ‘ t errier  with,  on  the 
first  occasion,  two  slopes  of. 'a  virulent  human 

I 

spleen  culture  of  M.  Melitens^,  and  on  the  second 
occasion  three  slopes.  The  constitutional  dis- 
turbance was  practically  nil.  The  agglutination 

* I 

was  not  tested  often  enough  in  this  case  to  show 
the  negative  phase  after  the 'second  inoculation, 
but  it  is  indicated. 

f 

• , 

The  animal  was  killed  on  the  22nd  day.  The 

Post  Mortem  appearances  noted  were:-  great  redness 

» ■ ■ 

' and' injection  behind  the  right  shoulder  (site  of 
inoculation),  marked  enlargement  of  right  axillary 
lymphatic  gland,  enlarged  spleen.  M.  Melitensis 
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was  recovered  from  spleen  (profuse),  inguinal  ' 
glands  (profuse) .right  axillary  gland  (very  pro- 
fuse), and  left  axillary  gland (profuse ) , but  not 
from  the  heart's  blood  or  the  bile. 

Chart  3. 


<U.-  tufjT 
<%X«wt'L^v . 


"Chart  ’3"re‘^e~seht s th'e’'“Eamie™'eijcpeYiinent "on’^a 
similar  dog,  but  the  second  inoculation  was  post- 
poned till  the  37th  day  and  the  post  mortem  till 
the  60th.  The  irregular  temperature  after  the 
2nd  inoculation  was  due  to  an  abscess  which 
evacuated  itself.  At  the  poet  mortem  M.  Melitensis 
was  recovered  from  inguinal  and  mesenteric  glands 
ijuly.  rvmt  ot)u  1 1.1  not  bn  rountl  in  tha  l.  hJiui,  tjjilwtin, 


bile,  or  even  from  the  wall  of  the  healed  abscess, 

.which  was  sterile. 

If  the  animal  be  killed  and  exajnined  post 

mortem,  the  spleen  will  be  enlarged  and  soft  and 

the  lymphatic  glands  as  a v/hole  enlarged.  The 

micrococcus  may  be  recovered  from  the  blood,  spleen, 

. 

liver,  kidneys,  bile,  lymphatic  and  mesenteric  ' !|' 

i’ 

h 

glands,  more  or  less  according  to  tVie  severity  of  | 

[ 

the  infection  and  the  duration  of  the  experiment.  j 
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It  is  exceedingly  important  to  examine  the  lymphatic 
.glandB^^^in  cases  where  the  infection  has  taken 
plac©  som.e  time  previously , as  these  organs  are 
the  last  for  the  M.  Melitensis  to  leave  and  many 
times  were  the  only  organs  v/hich  contained  the 
organism. 

The  virulence  for  animals  may  be  much  in- 
creased by  the  intravenous,  or  intraperitoneal 
injection,  and  especially  by  the  intracerebral 
inoculation  of  the  organism,  and  by  the  rapid 
passage  from  guinea  pig  to  guinea  pig  through  a 
series  intracerebral  inoculation  may  so  increase 
the  virulence  as  to  cause  the  death  of  a guinea 

pig  in  five  days  or '.less  v/ith  a dose  of  -25  milli- 

(2  ) 

grams  of  culture. 

It  is  found  that  in  these  acute  infections 
of  animals  the  organism  is  excreted  in  the  urine, 
and  by  way  of  the  alimentary  tract  in  the  intesti- 
nal mucus  and  faeces,  and  also  that  a very  acute 
septicaemia  is  produced;  the  blood  may  contain 
tens  of  thousands  of  M.  Melitensis  per  cubic 

f 

centimetre.  This  was  found  to  be  of  great  use 
in  the  experimental  infection  of  mosquitoes,  and 
biting  flies  (stomoxys).  These  biting'  insects 

(1)  Kennedy.  Rep.  M.  F.  C.  IV.  94. 

(2)  Eyre.  Rep.  M. P. C.  II.  67. 
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wsre  frequently  infected  experimentally,  and  the 

' 

result j of ^many  observations  proved  that  the 
organism  appeared  to  multiply  for  the  first  24  or 
4S  hours  in  the  stomach  or  crop  and  was  then 
rapidly  eliminated,  being  easily  recovered  from  the 
droppings  in  an  unchanged  and  virulent  state. 

There  is  no  evidence  that  it  penetrates  to  the 
salivary  glands. 

Besides  being  eliminated  by  means  of  the 
urine  and  the  faeces  the  organism  is  also  elimi- 
nated in  the  mill^  of  experimentally  infected 

goats.  A subcutaneous  inoculation  give,n  to  a goat 

1 

produces  a rise  of  temperature  from  normal  (l01°to 
102*^P.)  to  106°  or  107°P  on  the  follov/ing  daj'-s, 

• I ' . 

v/hich  gradually  falls  to ’normal  in  the  next  four 

I 

or  five.  There  are  no  obvious  clinical  symptoms. 

-The  agglutination  appears  about  the  4th  or  5th 

♦ , 

day.  The  appearance  of  the  micrococcus  in  the 
milk  is  uncertain  and  is  usually  delayed  for  some 
weeks  or  even  months.  After  inoculation  the 

I 

micrococcus  may  exist  'in  the  blood  for  8 months. 
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EXIST ENOS  OF  THE  MICRQCQOCUS  IN  NATURE. 

Saprophytic  Existence.  . !i 

\ 

By  referring  to  the  remarks  on.  "Vitality” 
and  "Resistance”  the  existence  in  nature  apart  from 
a living  host  may  be  surmised,  but  on  , only  one 
occasion  and  that  hardly  a fair  example  has  it  been 

t 

found  independently  of  its  host,  viz.  in  the  dust 
on  the  top  of  a cupboard  in  our  laboratory  in 
Malta  (by  Eyre).  All  attempts  to  isolate  it  from  ' 
duet, 'earth,  sewage,  air,  water,  (fresh  and  salt) 
etc.  collected  from  likely  places  have  been  un- 
successful. 

Parasitic  Existence. 

• Besides  man  the  follov/ing  become  naturally 

infected -in  endemic  areas.  Horses,  mules,  goats, 

cows,  sheep,  dogs,  cats  and  mosquitoes. 

Malta  Fever  in  Man  is  fully  dealt  v/ith  under 

the  "Clinical  Study".  The  points  to  be  emphazised 

\ 

here  are:-  The  existence  in  large  numbers  and  the 
persistence  of  the  organism  in  the  blood;  its 
Elimination  in  the  urine,  faeces,  and  milk,  and 
the  occurrence  of  ambulatory  oases,  which  act  as 
"carriers"  of  infection  by  a persistent  Eacteriuria. 
The  micrococcus  has  never  been  isolated  from  the 

I 

sweat  or  the  saliva,  though  I have  isolated  it  in 
large  numbers  from  the  salivary  glands.  / . 

It  will  be  as  v/ell  to  take  this  opportunity 
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of  saying _3omsthing  about  the  Bacteriology  of  the 
Blood  in  view  of  what  is  to  be  said  about  trans- 
mission by  means  of  mosquitoes. 

I- 

That  the  micrococcus  exists  in  the  blood  of 
those  suffering  from  Malta  Fever  was  first  demon- 
strated by  Shaw  and  Gilmour  at  the  Naval  Hospital 
Malta  in  1903-4,  and  was  subsequently  frequently 
observed  by  many  of  us. 

Technique.  The  usual  precautionary  measures  are 
carried  out  and  the  syringe  after  being  washed  out 
in  sterile  citrate  solution  is  passed  into  the 

I 

median  basilic  vein;  the  blood  when  drawn  may  be 

mixed  with  broth  or,  as  there  is;  no  bactericidal 

action, planted  direct  on" to  agar  plates.  In  the 

( 

earliest  stages  of  the  disease  and  when  the 
temperature  is  very  high  such-  a simple  procedure 

I 

as  sterilising  the  ear  or  finger,  pricking,  picking 

\ 

up  the  drop  of  blood  on  a sterile  platinum  loop 

and  passing  the  loop  over  an  agar  plate  or  putting 

! 

it  into  broth  is  sufficient. 

For  enumeration  of  numbers  present,  known 
quantities  of  blood  may  be  spread  over  agar  plates, 

• . * I 

and  the  resulting  colonies  counted’.  But  the  best 
method  probably  is  to  dilute  '1,  cc.  of  blood  in 
9 cc.  of  broth  in  a test  tube  and  from  this  tube 
to  make  successive  dilutions  into  other  tubes  by 
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i means  of  a graduated  pipette.  Tubes  containing 
from  1 to  '*000001  cc.  blood  are  thus  .obtained  and 
are  incubated  for  3 to  4 days  to  enrich.  - Plates  are 
then  inoculated  from  each  tube  and  it  is  noted 

i; 

I • 

What  is  the  smallest  quantity  of  blood  from  which 

■I 

a growth  is  obtained. 

The  organism  exists  in  the  blood  from  the 
•earliest  stage  of  the  disease  (having  been  obtained 
.on  the' 2nd  day)  to  a very  late  period  (e. g.  300th 
day)  according  to  the  course  of  the  disease. 

Its  presence  in  large  quantities  bears  a 
distinct  relation  to  the  height  of  the  fever  and 
the  atage  of  the  disease  viz:-  as  many  as  10,000 
cocci  percc.  blood  have  been  observed  in  the 
height  of  the  first  attack.  There  is  also  a 

I 

diurnal  variation  corresponding  to  the  evening 

rise  of  temperature.  But  it  may  still  be  found 

in  considerable  quantities  convalescence 

( when  the  temperature  is  practically  normal. 

Malta  Fever  in  Animals.  , 

• 

Goats:-  That  goats  become  naturally  infected  was 
first  demonstrated  by  Zammit ^and 'Horrocks ^ 
in  Malta  in  the  summer  of  1905,  who  in  testing  a 

I 

small  herd  of  six  goats  bought  for  experimental 
work  found  that  five  of  them  gave  an  agglutination/ 

(1 ) Zammit.  ’*A  Preliminary  note  on  the  Blood  of 

Goats  suffering  from  Malta  Fever” 
Reports  M.  F.  Cdm.^  III.  Part  VI. 

(2)  Horrocks.  "A  Preliminary  Note  on  Goats  as  a 

means  of  Propagation  " Mediter- 
Fever”.  Reports  M.  F'.  C.  ' r.  Part  VII.  • 
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reaction  to  M.  Melitensis.  Thereupo-n.  the  v/riter^^  ^ 
examined  161  goats  from  eight  different  herds  and 
found  that  84  or  52''  per  cent,  reacted.  Later  on 
the  total  examined  was  brought  up  to  331 , and  the 
number  found  to  react,  138  or  41  per  cent.  The 
agglutination  value  of  each  specimen  was  tested  in 
dilutions  10,  20,  40,  60,  80  and  100  and  the  maxi- 
mum reaction  of  the  138  is  represented  by  the 
following  figures,  35,  35,  12,  15,  2,  39  in  order 
of  respective  dilutions.  It  was  extraordinary  how 
often  the  paradoxical  reaction  was  present,  and  had 
not  each  specimen  been  examined  up  to  100  dilutions 
as  a matter  of  routine  many  reactions  must  have  been 
missed  in  the  lower. 

It  was  then  found  impossible  to  make  any  more 

f 

observati'ons  as  the  owners  of  the  goats  refused 

to  allov/  their  goats  to  be  bled.  At  the  same  time 

investigation  v;ith  the  blood^^urine  and  milk  of 

! \ 

the  five  ’goats  in  the  experimental  herd  mentioned 
above  was  carried  on,  and  the  following  table  gives 
the  result  of  these  examinations  and  remarks  on 
the  condition  of  the  goats.  It  should  be  noted 
that  all  these  goats  were  considered  by  their 
owners  to  be  "out  of  milk”  and  therefore  not 
likely  to  be  used  for  milking  purposes,  although 

• (1)  Kennedy.  "Examination  of  G’oats'  Blood  for  - 

Reaction  to  M.  Fever”. 
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th3  milk  of  Nos,  2 and  6 was  quite  normal  in 
appearance. 

Table  1. 


No.  of 
Goat 

Agglut. 

React. 

Recover:/  of 

M.  Melitensis 
Blood. Milk.  Urine 

t 

Appear- 
ance of 
Milk 

General 

appear- 

ance. 

1. 

1 

. 40 

nil. 

-h 

4* 

thin 

serous 

Healthy. 
Temp.  N. 

2. 

1 

100 

nil 

+ 

nil 

normal 

Healthy 
Temp.  N. 

3. 

1 

100 

nil 

nil 

serous 

Healthy. 
Temp.  N. 

.5. 

1 

100 

.K 

4- 

• thick 
•jelly- 
like 

In  poor 
condition. 

6. 

1 

300 
naked 
eye  , 
immed- 
iate. 

-4- 

nil 

normal 

In  poor 
condition. 

T.N. 

indicates  that  M. M.  present  in  profusion. 

The  'examination  of  the  milk  of  the  331  goats 
mentioned  above  was  then  undertaken  and  it  was 

X * 

found  that  10  per  cent,  contained  M.  Melitensis. 
Sometimes  as  many  as  30  or  40  per  cent  of  the  total 
numbers  in  one  herd  had  M.  Melitensis  in  their 
milk^^\  AS  I have  mentioned  above  it  was  soon  . 
found  impossible  to  obtain  any  more  goats*  blood 


J[l ) Horrocks  and  Kennedy.  "Goats,  as  a means  of 
Propagation  of  Mediterranean  Fever". 
Reports  M.  F.  Commission  IV.  page  37  to  70. 


iL'V.I 


■ :'a"'  m ■.*.’•* 


y^'i 


-'  .*  -«  Uif'Jjy  V^^''  ^ »i'i:.  ^•''1  *<IC' V.  1^.:  ■ 

Js ^ , ,. , . .,:  <.  „ -■  1..  . ■ . . . r : 

.; .-_ : j"'  - ;sa  tisi 


m .i  *•  ■■'.s-’-t^, 

i w.2«i:  i ■:  -:y'^ 

■-'•  ,•  I . ■• 


i.’V 


* ■» 

i • ^■^1.23  . 

')  IS  ' ■ 

1#  i ]■:;■  •' 

- I V 

* .V  -|,  .-^V  .,. 


V .•/$«, 


- f ^ r, 

:yh.;% 


.-S' .^4;-S'j'’  I- 

,S^f!  ■•  .aJAJE,-  ■ t H 


' ] 'S 


, . ■ :.  3<«»»a  . ,.  I'sl-i  ':«: 

r'? '-"^iaaj''  '■  '‘'il^^S^<  - .-  :'^^  '-  -i^^'''^'^-'  ®**' 

5 J t*n«^-^'T>^Woi  .-J 

. •f-Tir . 'v.  , *>^■<■>  >■1  •:.:"^  I?;-,:  Hsv 


'.'■■.'I  ^ -••  -:■  If  I, 

W£  IWMMki 


wi'' 


« V , i-’'^^- • , . ' 

^ _ .- iinJi*<lt^ ! I ^■ii'  '-.  i***'!' 

P’.  ' ‘iX'^r 


30 


owing  to  the  hostility  of  their  owners,  and  what  i 
had  already  obtained  required  the  exercise' of 
much  tact  and  patience.  Fortunately  we  found  that 
we  could  dispense  with  the  blood  and  rely  on  the 
agglutination  test  applied  to  the  milk  (Zammit's 
test)''  , Although  the  agglutination  was  not 
always  found  in  the  milk  when  present  in  the  blood 
serum  it  was  always  present  when  M.  Melitensis  was 
being  excreted  in  the  milk.  V/e  found  that  72  per 
cent  of  those  giving  serum  reaction  also  gave  a 
milk  reaction,  and  that  none  of  the  remaining  28 
per  cent  (no  milk  reaction;  excreted  M.  Melitensis. 
Therefore,  so  far,  the  milk  reaction  was  a better 
indication  of  the  presence  of  the  microbe,  but, 
further,  it  was  found  that  the  degree  of  serum 
agglutination  was  really  no  indication  of  the 

f 

excretion  in  the  milk,  as  the  milk  might  contain 
large  numbers  of  cocci  while  the  blood  reaction 
only  reached  a dilution  of  1^.  in  10,  and  on  the 

f \ 

other  hand  a serum  reaction  of  1 in  100  did  not 
by  any  means  indicate  excretion.  Observations 
lasting  over  several  months  in  some  goats  with 
an  immediate  complete  naked  eye  reaction  in  1-100 
gave  no  Indication  of  excretion.  Indeed  I 
would  go  80  far  as  to  say  that  some  cases  may 

(2)  Horrocks  and  Kennedy.  "Goats  as  a means  of 

Propagation  of  Mediterranean  Fever". 

Reports  M. F.  Commission  IV.  page  45.  - 
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occur  where  the  milk  reaction  is  present  and  the  • 
serum  reaction  is  so  low  as  to  be  missed  in  I-IC 
dilution. 

The  technique  employed  for  the  milk  agglu- 
tination was  first  of  all  microscopic  agglutination 

I*. 

in  equal  parts  of  milk  and  prepared  emulsion  on  a 
slide  kept  in  a moist  chamber  for  12  hours.  At 

t 

• 

the  end  of  that  time  the  fatty  part  of  the  milk 
had  collected  in  the  centre,  leaving  the  edges  and' 
the  bottom  clear.  The  milk  was  prevented  from 
turning  sour  by  the  addition  of  one  drop  of  40  per 
cent  formalin  to  10  cc.  milk.  After  further  ' 
experiments,  however,  it  was  found  that  sedimen- 

I 

tation  gave  excellent  results  - by  using  a 1-10 
dilution  of  milk  added  in  equal  parts  to  the  pre- 
pared emulsion,  giving  a final  dilution  of  1-20, 

t 

t 

drawn  up  in  sedimentation  tubes  and  allowed  to 

stand  24  hours.  This  gave  excellent  results,  and 

in  no  case  where  sedimentation  proved  negative 

\ 

« 

was  M.  Melitensis  recovered  from  the  milk.  We 

• were  thus  able  to  carry  on  the  investigation,  and 

! 

being  backed  up  by  the  Sanitary  Authorities  in 
Malta  who  could  invoke  the  aid  of  the  Law  in 
collecting  samples  for  examination  we  proceeded  ^ 
to  collect  samples  of  milk  in  small  sterile 
bottles,  and  after  testing  for  agglutination 

I 

• * r ^ 

plated  them  out  on  petrie  dishes.  ' However  in  the 
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spring  of. 1906  the  hostility  of  the  milkmen  became 
more  pronounced,  and  they  refused  even  samples  of 
milkJ  This  resulted  in  a prosecution  by  the 
Sanitary  Authorities,  and  on  the  .conviction  of  the 

t • 

offenders,  the  milkmen  in  a body  went;.,  on  strike  in 
the  latter  end  of  May.  The  strike  lasted  for  10 
days,  and  during  that  time  Valletta  was  deprived 
of  its  fresh  milk  supply.  This  turned  out  to  be 

■« 

the  best  thing  that  could  have  happened  for  the 
British  Naval  and  Military  population.  As  the 
milkmen  had  broken  their  contracts  with  the  Bar- 
racks and  Hospitals,  the  Authorities  had  to  obtain 
condensed  or  tinned  milk,  and  were  readily  per- 
suaded by  their  medical  representatives  to  continue 
the  issue* of  the: preserved  article  to  the  troops 
and  not  to  renew  the  fresh  milk  contracts  after  the 

I . 

strike  was  over.  How  striking  the  result  was  in 

the  improved  h'ealth  of  the  troops  will  be  fully 

\ 

demonstrated  later,  aiid  up  to>^this  day  the  British 
Naval  and  Military  Garrison  of  Malta  has  depended 
'on  its  supply  of  preserved  milk.  , 

The  appearance  of  the  infected  goats  suggests 
nothing.  Sometimes  one  appeared  to  be  off  its 
food  and  lazy,  and  later  on  when  the  milk  was 
drying  up,  perhaps  a short  cough,  loss  of  flesh 
and  a thinning  of  the  coat  might.be  apparent. 

But  indeed  it  was  often  noted  that  the  goat  with 
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th©  highest  agglutination  value  in  a herd  was  one 

I 

of  the  best  milkers  and  gave  5 or  6 pints  a day, 

A good  average  milk  production  is  4 to  5 pints 
a day,  and  the  follov/ing  figures  represent  the 
number  of  pints  per  day  given  by  ten'^goats  whose 
serum  reacted  completely  in  1-100  dilution  and 
over  - 3 ,3 ,5  ,2  ,6  ,2  ,6  ,4 ,2  ,2^-  - an  average  of  3*5, 

The  Physical  and  Chemical  composition  of  the  " 
milk  remains  unchanged  when  the  goat  is  in  full 
milk. 

Pregnancy  is  not  affected  by  the  infection, 
but  goes  on  unchanged.  The  kid  is  strong  and 

I 

healthy  and  shows  an  agglutination  in  its  serum. 

In  the  instances  so  far  observed  the  kid  has  given 

no  signs  of  an  active  infection  and  the  agglu- 

» 

tinins  present  in  its  blood  are  probably  trans- 
ferred from  the  mother. 

i 

There  is  no  doubt  thab^ infection  may  occur  in 

{lA 

utero  in  the  human  being  but  it  must  be  ex- 
tremely rare  in  the  goat , probably  explained  by 

( 

its  natural  immunity',  and  the  paucity  of  the 
micrococcus  in  its  blood. 

The  following  case  illustrates  the  presence  of 

f 

the  agglutinins  in  the  blood  and 'the  absence  of 
active  infection  in  the  kid. 

(1)  Major  Williams.  R.A.M. C.  Journal.  2.1907. 
p.  59. 
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in  June  1905  I found  in  one  of  the  herds  a 

! 

pregnant  goat  reacting  immediately  in  dilution  of 
1-100,  and  giving  a profuse  growth  of  M.Melitensia 
from  its  milk.  It  was  only  giving  one ‘pint  of  milk, 

i; 

which  was  used  to  feed  the  kids  of  the  herd.  This 
goat  was  purchased  and  kept  under  observation. 

On  July  17th  the  milk  still  contained  great  numbers 
of  M.Melitensis,  and  was  examined  weekly  with  the 
same  result  till  October  23rd.  On  this  day  the 
milk  stil-1  contained  M.  Melitensis  in  profusion, 
and  as  "full  time"  approached  the  quantity  of  milk 
had  diminished  until  it  was  now  a.  thick  gelatinous 

y 

yellow  stuff.  On  August  14th  and  Sept.  14th  5 cc. 
of  blood  .were  drawn  from  the  jugular  vein  and 

• I 

cultured  but  no  M.  Melitensis  was  recovered.  On 

the  25th  October  the  serum  was  found  to  react 

completely  in  1-30,  incompletely  in  1-50  and  very 

slightly  in  I-IOQ  dilutions  ^w^ritten  • -*-  i , 

30 

i 1 

— _ - . trace  — In  the  afternoon  of  the  same  day 
50  100 

the  kid  was  dropped  in  splendid  condition,  strong 

and  healthy.  On  the  next  morning  the  kid’s  blood 

was  examined  and  found  to  give  identically  the 

same  reaction  as  the  mother's,  viz.  ~ , i » 

30 

I 

tbace  i . The  resoective  sera  of  mother  and  kid 
100 

were  then  examined  periodically  and  compared  ^ ’ 
the  following  chart  strikingly  represents  the 
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course  taken  by  each. 

Chart  4. 
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The  dotted  columns, represent  the  excretion  of 
M.  Ivlelitensis  in  the'. milk  of  the  goat.  No  count 
of  actual  niimbors  was  made. 

i 

» 

it  will  be  obsorved  how^he  agglutination 

...value  of  the  goat  at  once  xises  rapidly,  suggesting 

a re-infection  or  a renewed  activity  on  the  part 

, ^ 

of  the  infecting  organism  in  the  mammary  gland, 
whereas  that  of  the  kid  remains  stationary  for  a 
few  days  and  then  rapidly  falls.'  Blood  was  taken 

I 

from  the  jugular  vein  of  the  kid  s.even  days  after 
blrl/ii  arjd  out  hui'od,  but.  rjg  14,  Mo 1 1 ojio I d vvcan  7*0  = 
covered.  There  was  therefore  no  sign  of  active 
infection  of  the  kidj  but  in  order  to  complete 
the  experiment  the  kid  was  killed  on  the  7th 
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December*,  43  days  after  birth  and  a careful  post 
mortem  examination  made.  The  carcass  v/as  fat 

t 

and  in  splendid  condition;  cultures,  from  the 
following  organs  were  made:-  spleen,  four  plates; 

I • 

Inguinal  glands,  6;  mesenteric  glands^,  inferior 
5,  superior  5;  liver  2;  kidneys,  3;  thymus  gland, 

1;  and  heart's  blood  four  tubes.  They  were  all 
sterile  and  no  M.  Melitensis  was  present. 

Another  point  is  brought  up  by  these  obser- 
vations, viz;-  the  kid  in  spite  of  orders  to  the 
contrary  was  allowed  to  be  suckled  by  its  mother 
on  several  occasions  on  v/hich  M.  Melitensis  was 
present  in  the  milk,  and  notwithstanding  did  not 
become  infected.  This  observation  along  with 
others  would  indicate  that  these  kids  are  immune  tc 
infection  by  their  mothers'  milk.  They  are  not 
immune  to  subcutaneous  inoculation. 

The  further  history  of  the  goat  is  interesting. 

\ 

It  was  kept  under-  -sens t ant  examination,  the 
blood  for  agglutination  and  the  milk  for  the 
'organism  being  examined  weekly.  On  several 
occasions  5 cc.  of  blood  was  drawn  from  the 
jugular  and  cultured  without  recovering  the  or- 
ganism. The  chart  describes  the  course  of  the 

I 

agglutination  and  the  excretion  in  the  milk.  It 
will  be  noticed  how  the  excretion  .in  the  milk 

N. 

ceased  soon  after  parturition  but  reappeared  and , 
then  again  disappeared,  and  hov/  its  final  dis- 
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appearance  corresponds  to^a  rapid  fall  in  the 

agglutination  value  of  the  blood  serum.  During  the  ' 

• last  four  months  the  organism  was  not  recovered 

from  the  milk  but  a steady  rise  in  agglutination 

is  noted,  and  on  May  14th  1906,  eleven  months  after 

the  first  observation,  the  goat  was  killed  and  a 

'Careful  post  mortem  examination  made.  • M.  Meli ten- 

sis  was  recovered  only  from  the  mesenteric  glands 

and  then  only  to  the  extent  of  three  colonies  in 

one  plate.  Nothing  was  found  in  the  spleen,  again 

emphazising  what  I have  previously  observed  as  to 

the  prolonged  residence  of  the  organism  in  the 

/ 

4 

glands. 

The  excretion  of  M.  Melitensis  in  milk  of 
goats,  is  uncertain  and  irregular!  It  is  uncertain 
in  its  appearance  during  infection  and  irregular 
in  amount.  • 

I 

The  method  of  isolatingNit  from  the  milk  is 

\ 

very  simple,  as  goats*  milk  passed  direct  into 
sterile  bottles  contains  very  few  saprophytes,  and 

' I 

indeed  one  could  practically  depend  on  getting 
sterile  cultures,  (Always  provided  that  the  goat 
. was  otherwise  healthy,  as  suppurative  mastitis  is 
not  uncommon).  Ten  cub.  centimetres  of  the  milk 
is  centrifuged  for  a short  time  and  a small 
'quantity  from  the  bottom  dravm  up  into  a capillary 
pipette  , from  which  one  to  three  drops  are  dropped 
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on  to  a nutrose  agar  plate;  an  L shaped  glass 
rod  spreader  is  used  to  distribute  it  over  the 

surface-  and  then  passed  over  two  other  plates. 

« 

If  it  is  desired  to  calculate  the  number  of  cocci 
present  in  a given  quantity  of  milk  it  is  not  - 
centrifuged,  and  one  drop  ( = *035  cc.  ) is  put  on 
each  of  3 plates  and  spread  over  the  surfaces. 

The  plates  are  incubated  4 days  and  the  colonies 
on  each  plate  counted  if  few  in  number  and  an 
average  taken;  if  very  crowded  a small  sector 
is  counted  and  the  total  calculated.  The 
quantities  which  may  be  excreted  are  beyond  com- 
prehension, and  the  accompanying  photograph 
gives  an  idea  of  the  appearance  of  a plate 

culture  from  a grossly  infected  specimen  of  milk. 

• » 

The  follov/ing  table  illustrates  the  irregu- 
larity and  uncertainty  and  quantity  of  the 
excretion  duning  a period  of  four  months  . 
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Photo.  2. 

Milk  Culture  Plate. 


10  cc.  of  goat *8  milk  centrifugal ised  and  three 
drops  of  the  deposit  spread  on  a glucose- 
nutrosG-litraus-agar  plate. 

Incubated  4 days  at  37'^C. 

Photo  by  Staff  Sergt.  Rossiter  R. A. M. C. 

Note ; - The  purity  of  the  culture. 
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The  number  30,000  is  merely  a round  number 

/ 

indicating  the  impossibility  of  counting  the 
colonies  and  in  most  cases  is  greatly  belov/  the 
actual  number  present;  in  some  cases  300,000  or 

w 

3,000,000  per  c. c.  would  be  nearer  the  mark. 

This  table  demonstrates  that  the  excretion 

/ 

tends  to  be  intermittent  and  to  come  in  gushes. 
The  mammary  gland  besides  being  one  of  the  last 
organs  in  the  body  for  the  organism  to  disappear 
from,  is  an  ideal  spot  for  its  growth;  and  when 
the  gland  is  in  an  active  state  the  organism 
by  its  accumulation  probably  acts  as  a stimulant, 
thus  producing  a reaction  evidenced  by  a flushing 
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process  and  a gush  of  cocci. ’ The  organism  may 

accumulate  again  and  again  and  so  cause  a prolonged 

stimulation  of  the  gland,  possibly  accounting  for 

the  well-known  fact  that  the  Maltese  goat  is 

second  to  none  in  its  milk  production,  and  the 

length  of  time  during  which  it  remains  in  milk. 

* * 

After  such  a flushing  the  organism  may  disappear 
altogether  (see  table  2,  Goat  112,  June  21 st 
to  30th),  and  this  may  be  due  to  the  presence  of 
sufficient  antibodies  in  the  system  to  assist  the  . 
flushing  process  by  killing  out  any  residue  left. 

A reference  to  Chart  4 (p.  34)  will  bear  out 
this  suggestion;  here  there  is  evidence  of  a 

I 

■ large  production  of  antibodies  coinciding  with 
the  final  disappearance  of  M.  Melitensis  from  the 
’ milk. 

a. 

The  excretion  in  the  milk  appears  at„varying 
time  after . infection.  ,The  earliest  I have  seen 
it  is  six  to  seven  weeks  a^ter,  but  probably  it  • 
does  not  usually  make  its  abearance  for  from 
three  to  eight  months.  The  following  case  is 
interesting;-  A goat  belonging  to  the  Commission 
was  infected  in  September  1904,  and  at  no  time  up - 
to  January  1906  was  M.  Melitensis  observed' in  its 
milk;  it  was  then  ‘’dry"  and  was  therefore  im- 
pregnated. In  ^hly  1906  two  kids!- were  dropped 
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and  three  days  after^  M.  Melitensie  appeared  in  the 

I 

milk  and  remained  consistently  present  till'^ 
September  24th  when  it  was  slaughtered.  In  this 
case  the  organism  was  not  recovered  from  the  spleen 
kidneys,  or  lymphatic  glands. 

I would  now  enphazise  the  points  which  to  my 
mind  appear  to  have  an  important  bearing  on  the 
epidemiology  of  the  disease  in  man.  • 

The  mammary  gland  is  the  last  organ  to  become 
infected,  and  provides  ein  ideal  culture  medium  for 
the  growth  of  the  organism,  which  may  remain  in 
the  glandular  substance  for  an  indefinite  and 
prolonged  period. 

The  presence  of  the  organism  probably  stimu- 
lates the  gland  both  in  respect  of  the  quantity  and 
duration  of  its  secretion. 

Renewed  activity  of  the  gland  after  parturi- 
tion may  be  accompanied  by  a renewed  reproductive 
activity  on  the  part  of  the  ^ganism. 

The  organism  may  be  eliminated  by  a process 
of  flushing  assisted  by  an  increase  in  the  system 
of  specific  antibodies. 

In  order  to  get  a good  supply  of  milk  in  the • 
summer  the  majority  of  the  goats  are  impregnated 
about  November.  The  great  rise  in  the  incidence 
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of  the  disease  in  man  during  the  months  of  May,  ‘ 
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June,  July  to  its  climax  in  August  may  thus  to 

some  extent  be  explained. " ; ' . 

- . • ' * ^ • 

MILK  PRODUCTS. 

At  this  point  it  is  necessary  to  say  some- 
thing about  the  presence  of  the  microorganism  in 
milk  products.  As  practically  no  native  butter 
is  consumed  in  the  island  it  is  not  necessary  to 
consider  butter.  The  chief  products  used  are 
cheese  and  ice-creams. 

Cheese:-  This  is  made  by  adding  acid  or  rennet 

I, 

to  the  milk  and  the  whey  drained  away  through 
open  basket-work  moulds  in  which  the  curd  sets. 

I 

The  cheese  is  ready  for  consumption  next  day.  The 

% 

organism  can  be  readily  isolated  from  cheese 
made  from  infected  milk  up  to  48  hours,  in  spite 
of  the  high  acidity,  which  may  be  as  high  as 
-♦•80  or  -♦•  90.  (see  also  ”ur\^e”  in  ’'Clinical 
study").  After  48  hours  the  multiplication  of 
lactic  acid  and  other  bacteria  outstrips  the 
M.  Melitensis  and  renders  its  recovery  almost 

t 

impossible.  In  the  process  of  making  the  cheese 
the  organisms  get  caught  in  the  curd  - the  whey  . 
contains  very  few  organisms  - and  so  are  reaUy 
concentrated  In  the  cheese.  In  the  same  way  the 
cream  of  the  milk  contains  more  organisms' than 
the  skimmed  portion. 
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Ice  creams:-  These  are  greatly  in  demand  in  the 
hot  weather  and  are  sold  at  little  stalls  at^most 
of  the  street  corners  as  well  as  at  all  the  cafes. 
They  are  prepared  in  two  ways,  (a)  by  freezing  a 
flavoured  custard  of  milk  and  eggs,  previously 
heated  to  80°  or  90°C.  and  (b)  by  freezing  fla- 
voured milk  to  which  may  be  added  creamr  The 
former  is  more  expensive  and  on  that  account  . 
probably  less  in  vogue.  Heating  to  80°  or  90°C. 
would  of  course  kill  the  microorganism  - as  was 
found  to  be  the  case.  In  the  second  variety  the 
micrococcus  is  easily  recovered  from  the  melted 
mixture  in  cases  where  infected  milk  has  been  used. 
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••  ' 

How  do  goats  become  infected? 

“i  • 

Goats  can  be  experimentally  infected  by  inoculation 
(subcutaneously  etc»  ) , by  rubbing  infected  milk 
into  cutaneous  abrasions,  by  simple  contact  with 
infected  ones,  and  by  feeding'with  infected  milk 
or  food  mixed  with  infected  duet  (urine).  All 
attempts  to  transmit  infection  by  means  of  mos-' 
quitoee  and  biting  flies  (e.g.  stomoxys,  which 
abound  in  all  goat  stalls)  have  failed,  \ 

It  seemed  to  us  that  the  most  likely  was 
Cutaneous  Infection  by  means  of  the  goat-herd's 
hands.  He  uses  a little  milk  from  one  goat  to 

t 

lubricate  his  hands  before  milking  several  other 
goats.  If  he  should  use  an  infected  milk  in  the 
first  instance,  he  passes  it  to  the  next  udder 
and  by  the  process  of  milking  rubs  it  into  any 

I 

scratches  or  abrasions  that  may  bo  present.  Slight 

injuries  and  the  bites  of  Insects  are  common  on 

\ 

the  udders.  The  stomoxys  for  instance  feeds 
voraciously,  and  when  it  falls  off  or  is  pulled 
off  a little  bead  of  blood  comes  welling  up.  The 
udders  are  specially  liable  to  injury  and  abrasions 
on  account  of  their  size  and  unwieldy  nature.  It 
is  quite  a common  sight  to  see  a goat  laboriously 
proceeding  along  the  road  an  inch  thick  in  dust, 
and  having  to  lift  each  hind  leg  in  succession 
over  its  greatly  enlarged  udder,  which  may  be 
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only  two  or  three  inches  from  the  ground. 

Infection  by  the  mouth  would  appear  to  be  not 
quite  80  important,  but  when  we  consider  that 
thousands  of  goats  roam  the  streets  of  Valletta 
and  pick  up  all  the  garbage  they  can  find  - a 
piece  of  brown  paper  is  evidently  considered  a 
great  delicacy  quite  irrespective  of  what  it  may 
contain  and  that  the  Maltese  as  a whole  are 
anything  but  sanitary  in  their  habits,  one  is 
forced  to  suppose  that  a certain  amount  of 
infection  may  be  contracted  in  this  way.  There-  is 
no  doubt  that  contact  with  infected  goats  is  an 
important  way  and  that  the  intervention  of  biting 

I 

insects  or  of  the  goat-herd’s  hands  is  unnecessary. 

• r 

A 

That  goats  become  infected  in  other  places 

besides  Malta  and  are  the  cause  of  the  disease 

in  man  has  been  proved  in  Gibraltar^^\  lndia^^^» 

(3 ) 

Egypt  and  Orange  Free  Colony  , 

■ \ 

The  other  animals  that  become  infected  can 
be  dismissed  in  a few  words. 

Sheep:  These  are  rather  important  in  Malta  as 

they  are  used  largely  by  the  country  people  for 
their  milk.  A very  great  proportion  of  those 

(1)  Horrocks.  Reports  M.  F.  Commission  V.  page  54. 

« Journal  R.A.M. C.  1907.  i.  page  426. 

(2)  Lamb  and  Pai.  Scientific  Memoirs.  Government 

of  India.  22.  1906. 

(3)  Strachan.  South  African  Medical  Record. 

Dec.  10th,  1906. 
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Photo.  3 


Goats  returning  from  Valletta  after  the 
milking  for  their  midday  siesta. 


morning 


Photo.  4 


Method  of  milking. 

The  goats  are  driven  through  the  streets  and 
milked  at  the  customers'  doorsteps. 
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■fm*-*'- 


'Ci>-V.. 


Strada  Stretta,  Valletta  - A 
for  goats.  By  midday  this 
filthy. 


favourite  rendezvous 
street  becomes  very 


Note  the  enlarged  udders  X 


Photo.  5. 
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Photo.  6. 


A Domestic  Scene  I 


50 


exaiminsd  were  found  to  be  infected  and  to  excrete 
the  organism  in  their  milk. 

Cows.  There  are  .very  few  in  Malta  and  they  have 
to  be  stall  fed  practically  all  the  year  round. 
Thirty  three were  examined  and  ten  gave  an 
agglutination  reaction.  Two  were  found  to  be  ex- 
creting M.  Melitenais  in  their  milk. 

Mules  and  Horses:  have  been  found  to  give  the 

(?) 

agglutination  reaction  in  many  instances  but 
confirmation  by  isolation  of  the  specific  organism 
has  not  been  obtained.  In  the  beginning  of  1906 
I received  information  that  nine  mules  had  been 
imported  to  Malta  from  Sicily  by  the  Amy  Service 
Corps.  These  I examined  and  found  that  -none 

•reacted  to  M.  Melitensis  above  a dilution  of  1-10. 

(* 

Six  months  later  I re-examined  them  and  found  that 
two  gave  the  reaction  in  1-50,  two  in  1-20,  and 

the  remainder  as  before.  In  that  period  they 

\ 

showed  no  symptoms  of  i lines')^. 

( 3 ) 

. In  1905  I examined  114  stray  dogs  found 
in  Valletta  and  its  suburbs  for  the  serum  reaction 
to  M.  Melitensis.  Six  gave  an  incomplete  reaction, 
in  1-10  dilutions,  six  complete  in  1-10  and  three 

(l  ) Shaw.  Reports  M.P.  C.  IV.  page  23. 

(2)  Kennedy.  Reports  M. P. C.  IV.  pages  86-91. 

and  Reports  M. P. 0.  VI,  pages  103-107. 

(3)  Kennedy.  Reports  M.P. C.  IV.  page  85, 


tsZ 


- ' ..  , 4 

to 


3 


■St^- 


■ * , ' . • ■ V « 

i;^  <yr'f  ..»fc4^c^n 

” •'•>■.,>■  i'** ' ^ •■■  - 


^■^^«■  ,(Si  «/*«■  ,■;(»*!  .s 


.V,*;  xvl^  c 

■■"  "^  ■'  »*  ■ ^-  . w ’•.  ' 


> , ^ i 


■ O' 


^ PiUd  J>j»«' '•»«  «oi^»(?io-ini',  b*v!i4<ii^*t,  i ' 

‘ .•<roi;^iwf->  W>i«i*6  l :tr.tii7  .*«<©  ■• 

- ’ ' ' ■ ■ ' o ^ ■ 


, *■' 

► ’ ^ ( 


•\<>  a<>WWi'ft  « •»«<“  nijnejlxrtl  •*< -^^ 


i vM  .**■>••  > . . * ^ ■ ■* 

^ fcmwi  Ksw  ip«r»  .b^^*****-*’  I 'tb^-C  "**  . • ^ 

#1-.  4^-'  ■ ■ ■ "■  ■■'-■  ^ 


■ 'V 


^.^wSh^i  ist'<i»i  f»i33*«'  •!!>  by*®  W 


^•1(4  a;  SA  ^ 

• '>'/  ' ■ 


‘■w 

>«< 


'**: 

M-  • • 

' 

’>:  -i 

h; 

y 

' K • 

V . 


^ Gl-i:  fU,,  / 


fl  ’ '.y  1 . *r, 


-#  •' 


'iikliSifi»ik»  b"i*'r»'ii»»y-»»"^ '**■"* 


f*5V»4  .:sv  .*f.v^  fca* 

• W 


51 


complete  in  1-30.  Of  these  15  dogs  14  were 

I 

examined  post  mortem  and  M.  Melitensis  was  re- 
covered from  one  only  - whose  blood  had  reacted  in 
1-30.  The  organism  was  obtained  from  the  mesen-' 
teric  glands  only.  The  total  number  of  dogs  in 


Malta  and  Gozo  is  at  least  40,000,  and  in  1904 
alone  3410  stray  dogs  were  seized  and  destroyed  by 
the  police.  There  is  every  reason  to’ suppose  that 
the  organism  is  eliminated  by  dogs  in  the  same 
way  as  by  other  animals,  and  these  facts  speak 
for  themselves  in  proving  another  probable  source 

I 

of  infection. 

Gats.  Of  22  cate  examined,  5 gave  the  serum 

t 

reaction  in  1-30  dilutions  and  from  one  of  these 
latter  the  organism  was  recovered  in  very  small 
quantity  from  the  mesenteric  and  lymphatic  glands 
only^^^.  (Compare  dogs.) 

Rate.  About  150  rats  were  examined  and  though  a 

* I 

few  gave  incomplete  reactioi^s  no  recovery  of  the 

\ 

organism  was  made  post  mortem.  It  was  found  on 

inoculating  rate  that  the  appearance  of  the 

serum  reaction  was  uncertain  and  in  fact  usually 

(2 ) 

not  developed. 


Biting  Insects. 


Mosquitoes.  That  mosquitoes  may  become  infected 


(1)  Shaw.  Reports  M.P.  C.  V.  page  39. 

(2)  Reports  M. F. 0.  VI.  page  102. 
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with  the  organiBm  in  natural  circumstances  was 
proved  by  Horrocks  and  myself \n  1905.  I made 
a collection  of  the  various  species  to  be  found 
in  the  Hospitals  and  Barracks  throughout  the 
island  and  found  that  they  consisted  of  Culex , 
Pipiens,  C.  Fatigans,  C.  Spathipalpis , Stegorayia.- 
Fasciata,  and  Acartomyia  Zamraitii  (which  breeds  in 
the  pools  of  concentrated  salt  water  on  the  rocks 
along  the  coast).  We  then  dissected  896  mos- 
quitoes (h  = 275,  K = 621)  and  planted  out  on 
petrie  dishes  their  stomachs  and  contents  of  blood. 
M.  Melitensis  was  obtained  from  four  mosquitoes: - 
three  Culex  Pipiens  containing  34,  100,  and  4 
colonies  of  M. melitensis  on  their  respective  plates, 

I 

and  one  Stegomyia.  . Fasciata  with  24  colonies 

i 

One  of  these  was  caught  in  a room  specially  ar- 
ranged for  mosquito  experiments  with  infected 
monkeys , and  the  other  three  v/ere  caught  in  the 
Malta  Fever  7/ards  of  the  Military  Hospital 
Valletta,  the  Naval  Hospital^,  and  the  Civil  Hos- 
pital respectively.  Out  of  '^e  896,  about  450 
were  caught  in  places  presumably  infected,  viz. 
wards  containing  Malta  Fever  patients  in  the  acute 
stages.,  soothat  less  than  1 per  cent,  of  mosquitoes 
caught  in  infected  places  were  found  to  contain 
the  organism. 

(1)  Major  Horrocks  and  Capt.  Kennedy.-  "Mosquitoes 

as  a means  of  Dissemination  of  Mediterranean 

Fever“  Reports  M. F, C.  IV.  70-82* 
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The  organism  isolated  from  these  mosquitoes 
proved  virulent  for  monkeys  and  was  typical  in 
every  respect. 

Photographs  of  two  of  the  plates  are  inserted. 

No  other  insects  were  found  to  contain  the 
Micrococcus,  though  I examined  many  Stomoxys 
Calcitrans,  Bugs,  Pleas  and  Sandflies. 

MODES  OF  INFECTION. 

It  is  v/ell  IcnouTi  that  the  M.  Melitensis  is 
one  of  the  most  dangerous  for  the  laboratory 
v/orker;  and  that  it  has  again  and  again  been  de- 
monstrated how  readily  it  can  be  absorbed  through 
the  tiniest  prick  or  abrasion.  One  of  the  last 
victims  to  this  mode  of  infection,  v/as  the  late 
.Professor  McPadyean,  who  unfortunately  succumbed 
to  the  disease.  In  one  instance  the  infection 
obtained  access  through  the  unbroken  mucous  mem- 
brane of  the  conjunctiva  into  which  a speck  of 
living  emulsion  had  splashed^ (Shaw). 

Therefore  excluding’  laboratory  infection  v/e 
have  to  deal  with  the  following  factors  in  the 
..transmission  and  spread  of  infection:- 

(1)  Direct  conveyance  by  means  of  mosquitoes. 

(2)  Excreta  of  human  beings,  animals,  and  insects. 

(3)  Infected  milk  and  its  products. 

y/hat  part  each  of  these  factors 'plays  in  the 
transmission  of  infection  and  in  what  degree  man 


t- 

■'^^.-4-v 


Wm.t  .•  •**•  ^ f ^ ^ 1 


•■«  (;n»  '?»?-■, *#«-^->  « *■•'•■' 

•i-a-4:M 


|rp  5^af4::»olv 


i 


1;:, 

r 


""i'  ‘ .-  .^  ...  I 

. ic-  ''.  ’* '■  * ' ■''  ' !• ' ' 

' li.  >_.  i>-~~ ‘j:  >; -»  k ii^ttaefiJS^- ■ i.'SuS^.C^PAa  7 .74  . .{. 


■-'•itt'  “ •'• 

♦C  f^-.l-  , -*r  • • . « ' ■ • ^^ 

K%’3R>  4.‘,  s.-.  ■;•  '^  •!•  lx 


fe'^7  ',  - • ‘ '''  /ijl. 


• a^t  ’ t^i  ^ oiwk  2rt ^ '■  »■- 

►■■■*•'  - • . .'7,^  - ■^.  . ’ 


^ i • • '*‘^^J/  • ' * 


r-Ott  n i 


^-4a;  ■( ;) 

i.;S) 

’■■■.■.  ; ’ . ■V. 

.•  « . .♦  ^ *>*'''■  C ' J 

' f j^O  t \»  . . » . i V . 


T . 


‘ 

« • 

•c 


P'-,  'St*#'  •> 


tm 


is  susceptible  to  the  different  modes  of  entrance 
must  now  be  discussed* 

(1).  Conveyance  by  mosquitoes:-  We  know  that  the 
blood  of  patients  in  the  acute  stage  contains 
enc.mouo  quantities  of  the  micrococcus,  that  mo-.- 
quitoes  occasionally  get  infected  naturally,  and 
that  the  disease  can  be  contracted  through  the  bite 
of  an  infected  mosauito  - instance  the  tv/o  follow- 


ing cases. 


Experiment 


(1) 


A.  Cn  October  1st  1905  while 


Major  Horrocks  was  examining  a monkey  infected 
by  feeding,  the  Maltese  attendant  was  bitten  by 
a mosquito  which  was  caught  and  dissected  and  its 
stomach  contents  plated  out.  It  v/as  found  to 
contain  M.  Melitensis.  On  the  same  day  as  the 
mosquito  v/as  caught  the  attendant's  blood  was 
carefully  examined  for  reaction  to  M.  Melitensis  J 

4 ^ 

•>» 

with  a negative  result.  temperature  w^as  also 

taken  and  found  normal,  he  also  stated  that  he 
was  perfectly  well.  On  October  11th  he  complained 
of  feeling  ill  and  returned  to  his  home  in  the 
country,  on  the  18th  he  was  found  to  have  fever 
and  his  serum  gave  immediate  agglut ination  with 
M.  Melitensis.  He  developed  a severe  attack  of 
Malta  Fever  v/hich  incapacitated  him  for  three 
months. 


(l ) Horrocks  and  Kennedy.  Reports  M.  F*  Commission, 

IV.  page  76. 
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(l  ) 

Experiment  b.  Mosquitoes  (Culex  Pipiens) 
collected  from  tiie  Sunutoriuiii  (mostly  convalescent 
Malta  Fever  patients)  v/ere  placed  in  a cage  ane 
applied  to  a monkey  every  night  for  a period 
during  October  1906. 

The  cage  v/as  applied  eleven  times  and  I con- 
sider that  about  600  mosquitoes  had  a chance  of 
biting;  the  last  application  was  on  O.ctober  31st. 
The  serum  test  was  applied  systematically  and  on 
November  12th  a faint  agglutination  was  present, 
on  the  19th  it  was  still  present;  but  afterv/ards  ' 
disappeared.  On  Dec.  31st  hov/ever  a faint  reaction 
re-appeared  and  on  January  7th  1906  there  was  a 
more  or  less  complete  reaction  in  half  an  hour  in 
1-20  dilution.  It  was  still  the  same  on  January 
10th  and  12th,  and  on  January  24th,  fearing  that 
the  reaction  v/as  again  disappearing  I chloroformed 

the  animal  and  made  a careful  post  mortem  examina- 

\ 

tion.  The  glands  in  the  femoVal  and  axillary 
regions  w^ere  enlarged  and  more  numerous  than 
usual , the  spleen  and  other  internal  organs  were 
normal.  The  whole  of  the  spleen  was  cut  up  and 

cultured  and  cultures  were  also  made  from  the 

• 

liver,  kidney,  mesenteric,  femoral  and  axillary 

glands,  M.  Melitensis  was  recovered  from  the 



(1 ) Kennedy.  ’'Further  Mosquito  Experiments". 

Reports  H, F.  Commission  IV.  page  185-187. 
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femoral  and  axillary  glands  only;  all  the  other 
organs  were  sterile. 

The  animal  was  under  careful  observation 
during  the  whole  experiment  and  could  not  have 
contracted  the  infection  by  other  means  than  by 
the  mosquito  bite. 

• These  two  experiments  (the  first  quite  un- 
foreseen) proved  the  possibility  of  such  a mode 
of  infection,  but  they  are  the  only  ones  out  of 
many  failures.  Taking  this  in  conjunction  v/ith 
the  fact  that  we  could  never  trace  the  organism  to 
the  salivary  glands  of  the  mosquito,  we  came  to 
the  conclusion  that  any  transmission  from  an 
infected  to  an  uninfected  person  by  means  of  a 
mosquito  must  be  of  a mechanical  nature,  that  is 
to  say  that  after  feeding  on  infected  blood  the 
mosquito  may  retain  some  of  the  germs  in  its  pro- 
boscis and  inoculate  the  next  person  it  feeds  on 

with  these,  or  possibly  some  of  its  infected  ex- 

\ 

crement  may  be  rubbed  into  tl^  puncture  by  the 
scratching  of  the  person  bitten*  ' When'-a  mosquito 
feeds  it  usually  "milks”  its  abdomen  with  its 
hind  legs  and  leaves  two  or  three  drops  of  ex- 
crement round  about  the  place  punctured. 

Everything  therefore  points  to  the  conclusion 
that  although  transmission  by  means  of  mosquitoes 
is  possible,  it  must  in  reality  occur  very 


occasionally. 
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(2)  Excreta  of  human  beings  and  animals. 

These  sources  of  infection  may  come  in  contact 
v/ith  the  human  subject  directly  (man  to  man)  or 

i 

indirectly  through  the  medium  of  dust  or  filth 
or  v/ater. 

It  has  been  proved  by  contact  experiments 
v/ith  monkeys  that  infection  can  be  contracted  only 
when  the  contact  v/ith  the  infected  animal  has 
been  complete  and  that  v/hen  the  contact  is  limited 
to  skin  y/ith  skin  only  and  all  possibility  of 
excretal  contamination  excluded  no -infection  takes 
place.  Further,  that  when  food  is  contaminated  ■ 
v/ith  the  urine  of  a Malta  Fever  patient,  infection 
takes  place. 

This  applies  equally  to  the  human  subject  - 
and  in  discussion  I would  divide  this  subject 
into  two  parts,  i Direct  Contact  and  ii  Indirect 
Contact.  ^ 

i.  Direct  Contact:-  Under  "^is  heading  comes  the 
intimate  relationship  of  the  nurse  and  the  patient, 
and  still  more  so  that  of  man  and  woman  in 
sexual  congress. 

(i)  Nursing.  Our  experience ^ in  Malta  up  to 
and  including  the  year  1905  was  that  men  of  the 

(1)  Kennedy.  ^^Malta  Fever  in  the  Military  Hospital, 
Valletta,  during  the  years  1897-1904". 

Journal  R. A. M. Corps.  4.  1905,  pp.  634-646. 
also"  .'Kennedy.  "The  Incidence  of  Malta  Fever  amongst 

those  employed  in  the  Military  Hospital , 
Valletta,  Malta,  during  the  year  1905". 

Journal  R.  A.  M.  C.  i.  1906.  pf  *,  JtoS"  ^ 
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R.  A. M. Corps  and  men  of  the  Sick  Berth  Staff  in "the 
Naval  Hospital  v/ers  more  liable  to  the  disease  than 
men  in  other  branches  of  the  Services^  and  this  was 
naturally  put  dcvm  to  nursing.  On  the  other  hand 
though  hundreds  of  Malta  Fever  cases  yearly  were 
invalided  home  to  our  Naval  and  Military  Hospitals 
in  England  no  case  occurred  amongst  the  nursing 
staff  at  home.  Since  the  middle  of  1906  when  the 
supply  of  goats*  milk  to  the  Hospitals  in  Malta  was. 
stopped  the  cases  amongst  the  nursing  staff  there 
have  likev/ise  ceased.  These  facts  are  ample 
evidence  of  the  noninfective  nature  of  the  disease 
from  a nursing  point  of  view  in  contradistinction 
to  such  diseases  as  smallpox  etc.  , and  when 
ordinary  sanitary  precautions  are  taken,  there  is 
little  danger  of  contagion.  But  we  must  not  forget 
the  possibility  of  contra,cting  infection  through 
carelessness  in  handling  the  excreta  - for  instance 
an  infective  urine  getting  i\^o  an  abrasion  or 
wound  of  the  skin. 

(ii).  Sexual  Congress:-  In  the  paper  just  referred 
to  (Journ.  R.A.M.C.  4,  1905)  I pointed  out  that  of 
the  cases  which  developed  Malta  Fever  after  ad- 
mission to  hospital  for  some  other  disease  by  far 
the  larger  proportion  v/ere  venereal  cases.  I 
further  collected  a series  of  124  cases,  20  of 
which  had  been  under  treatment  for  venereal  disease 
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during  some  portion  of  the  couple  of  months  before 

I 

Malta  Fever  v/ae  diagnosed.  Of  these  20  the  pro- 
bability of  the  infection  being  contracted  in 
Hospital  could  be  excluded  in  12.  (6  gonorrhoea: 

1 soft  sore;  and  5 syphilis).  Thereupon  I started 
investigations  on  these  lines  and  began  by  going 
round  all  the  brothels  under  the  excort  of  the 
Superintendent  of  Police.  These  places  v/ere  as 
a rule  in  an  indescribably  filthy  condition  and 
one  v/ould  think  that  it  v/ould  be  possible  to 
contract  any  disease  in  existence  by  patronising 
these  establishments.  I collected  many  bugs,  dust, 
filth  and  samples  of  water  and  submitted  all  to 

bacteriological  examination,  but  failed  to  find 
« 

any  signs  of  M.  Melitensis.  With  the  advent  of 

Dr.  Eyre  in  the  summer  we  started  a systematic 

examination  of  the  Prostitutes  themselves.  These 

for  the  most  part  are  Italians  or  Sicilians  and 

\ 

therefore  registered  under  a]\  Aliens  Act  which 
enforces  a medical  examination  three  times  a 
month.'  The  agglutination  test  was  applied  to 
134  of  these  women  and  41  gave  a positive  result 
in  dilutions  varying  from  1-10  to  1-200.  In  only 
three  could  we  get  a history  of  Fever  and  one  had 
Rheumatism  (?).  Of  these  41  women  32  were  sub- 
mitted to  further  examination,  viz:-  the  urine, 

I 

vaginal  swabbings  and  cervical  mucus  v/ere  examined 


r ■ 


lx*: 

■■Hi  ...  , -i..J^;ifc*ihi«-»  ^..A  •.^_;j^^^<;i!f!^<V^V'  «‘'¥!HI’‘  V^.  I 


./4V 

r^-A  ■<' 


M*\i  '1'  * 

^ ''»  V> 


tu,. 


. , . 

v-^^^-■.  :.rA:  .i-lr  -:.  . 

.■|;..-w|^j^  .->  ;{/|ii4:.;r'; /»OC(V  v'-> 


4 ' 

'j:  .'-.v;:  K . ■,;■’•'■  t in 

i^K^_  ■ ,>  . - -•...  |1. 7' , ■ . .f^.'  '•■Ui.'j 

5™^^-:  ,< . ..'■,.5^3 


«;<! 

•■“  »>  • j 


/«  • J‘  ..►■  ■ '**-•  ' '•  ..  1"  -•  '•  -A  • ‘ '.♦ 


*fv. 


\ r 

i 

.•% 


’ ^ ■ ■ - ■ . -'T  ■ ~ 

ca  n *>“«'»  ^■’ 

•*■  ' ■ ' ' : « * ■ '-ATi- 

ai4  ^tA‘'>  Xfs»>«t 


•~ . -jf 


■ i ' :^  • 

.4  - ■■ 


* ‘‘ 


I. 


a 


k s = T^. 

■’i 


' "■■'  -A:  ■ ^A^-'''  '■'-  '■■-  - ■--'^■■-  ■ ■ 

^ft,"  < • 'i 


'•>  A 


" ii'-’.a.t~*'i«B  i’sff’'  I 
■! 


Mrr 


'r 


■•  .-  tl 


i:.V 


-) 


* % 

' - .*  .« 


■\r  • 

i 


' • •'  -rv'  ^ • . • '^  ’ •%  •^;’* 

* *1  ‘*^1  - ■«  4 • ■ ^ ^ . 

i ifi.la  rX^  ai£^f  .•'<'-^  ^?t-  ' 

’ -T^  - . ■ ' ^ . •'  : . ' ' 


V 


m.l 


Cm..' 


.ocj¥x/vi,  ax-J 

■v. 


,.V  T-  - - ' -A"  ■/ 

' .'W-  ■ •'  . . '-■' 

i'f  *I  ■..•  r'  ? -'  , t hQ  ; K*, 


■ •■?  :;V--v.v 


61 


for  the  presence  of  M.  Melitensis.  in  spite  of 
the  fact  that  not  more  than  3 specimens  v/ere 
■examined  from  any  one  v/oman  and  indeed  a third  of 
them  v/ere  only  examined  on  one  occasion,  we  were 
able  to  isolate  the  micrococcus  from  the  urine  of 
four  and  from  the  vaginal  sv/abbings  of  tv/o , but  no1 
at  all  from  the  cervical  mucus  (=  mucus  sv/abbed  ■ 
from  the  oo  uteri).  Of  the  tv/o  women  v;ho  gave 
recoveries  from  the  vagina,  one  v/as  a Maltese  and 
had  suffered  from  an  attack  of  Malta  Fever  during 
September  to  December  1904  - 18  months  previously; 
the  other  suffered  from  an  attack  in  January  1906 
(5  months  previously)  soon  after  her  arrival  in 
Malta.  Of  the  two  remaining  women  who  provided  • 
recoveries  from  the  urine  alone,  one  had  been  5 
years  in  the  island  and  could  give  no  history  of 
fever,  though  the  serum,  agglutinated  in  1-50 
dilutions:  the  other  also  gave  a negative  history, 
had  been  in  the  island  10  years  and  agglutinated 

N 

\ 

in  1-100  dilutions,  Ny 

In  this  connection  also  M.  Melitensis  was 
successfully  recovered  from  the  vaginal  swabbings 
and  also  from  the  milk  and  urine  of  a married 
wom.an  one  v/eek  after  her  discharge  as  convalescent 
from  the  Military  Families  Hospital,  Valletta. 

In  viev/  of  these  observations  it  v/as  necessary 
to  determine  whether  the  micrococcus  could  gain  an 
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entrance  through  the  genital  mucous  membrane  (glansj 
penis).  it  had  already  been  shovra  that  inoculation! 
was  possible  in  monkeys  through  the  uninjured 
con junctiva^^  ^and  also  in  man  in  Shav/‘s  own  case. 
Unfortunately  there  was  not  time  to  arrange  for  a 
natural  experiment  with  animals,  therefore  the 

(o) 

follov/ing  experiment  was  carried  out  \ tv7o  male 
monkeys  were  selected  and  the  glans  penis  carefully 
examined  for  ecratches  or  abrasions. 

Monkey  203.  A strip  of  cotton  wool  dipped  in 
fresh  urine  from  an  ambulatory ' case  (see  bacteri- 
ology of  urine ) v/as  wrapped  round  the  glans  and 

left  in  contact  for  half  a minute.  The  _V7ool  was 
« 

then  removed  and  the  glans  mopped  dry  with  sterile 
cotton  wool. 


Monkey  200.  Before  carrying  out  exactly  the  some 

I 

procedure  as  in  monkey  203  the  glans  was  rubbed 
with  a pad  of  sterile  cotton  wool  to  produce  a 
small  area  of  ’'friction"  excoriation. 

The  sample  of  urine  used  for  each  monkey  w’as 
the  same  and  on  examination  was  found  to  contain 
500  colonies  of  M.  Melitensis  per  cubic  centimetre. 

On  the  17th  day  of  the  experiment  both 
monkeys  gave  a serum  agglutination  in  dilution  of 


(1 ) Shaw.  Reports  M. F.  Commission  V.  p.  10 

(2)  Eyre,  McNaught , Kennedy  and  Zaramit.  "Eac-  . 

.teriologi'cal  and  Experimental  Investigat ions 
1906".  Reports  M. F. 0.  VI. 
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1-20  v;hich  gradually  rose  till  on  the  28th  day 
monkey  203  agglutinated  in  1-150,  and  monkey  200 
1-200.  On  the  28th  day  both  were  killed  and  the 
various  organs  cultured. 

Monkey  203 a. m. Mel itensis  present  in  large  numbers 
in  right  and  left  inguinal  glands  and  in  smaller 
numbers  from  the  right  axillary  gland  and  spleen, 
but  absent  from  the  blood. 

Monkey  200  = M.  Melitensis  present  in  the  blood  / 
(about  10,000  cocci  per  cub.  centimetre)  and  also 
in  large  numbers  from  the  spleen,  the  axillary, 
inguinal  and  mesenteric  glands. 

This  experiment  is  therefore  interesting  as 
proving  the  possibility  of  infection  through  the 
genital  mucous  membrane  and  the  more  severe  in- 
fection of  monkey  200  demonstrated  at  the  post- 
mortem coincided  v/ith  what  one  v/ould  expect  in  the 
presence  of  a surface  lesion. 

This  investigation  therefore  clearly  demon- 
strates the  possibility  of  infection  by  means  of  ' 
sexual  congress,  and  the  importance  of  ambulatory 
cases  and  of  a prolonged  bacteriuria  during 


convalescence. 
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ii.  Indirect  Contact.  Under  this  heading  I 
consider  the  conveyance  of  infection  by  means  of 
dried  excreta  in  dust,  by  flies  etc.  The  con- 
siderations  that  are  forced  upon  us  in  this  con- 
nection are:- 

Ui  ) 10  to  15  per  cent  of  the  labouring  population 

of  Malta  ehov/  signs  of  recent  infection  as  judged 

M ) 

by  the  serum  reaction^  ' and  1 to  2 per  cent  are,, 

(2)  * 

actually  excreting  the  organism  while  pursuing 
their  ordinary  avocations,  at  the  same  time  paying 
little  attention  to  the  most  elementary  rules  of 
sanitation. 

C2 ) Thousands  of  infected  goats,  dogs  and  other 
animals  are  allowed  to  roam  about  the  streets 
making  a filthy  mess,  besides  in  many  instances 
living  under  the  same  roof  as  their  owners  (see 
photo  6). 

(3)  A frequent  premonitory  symptom  of  the  disease 
is  inflamed  tonsils  and  sore  throat  with- painfulv 
swollen  glands  in  the  neck. 

These  points  taken  in  conjunction  with  the 
fact  that  the  dust  in  Malta  in  the  summer  time  is 
excessive  all  point  to  the  probability  that  in- 

(!■)  Shaw.  "The  Ambulatory  Type  of  Case  in  Malta 

Fever".  Reports  M.  F.  Commission  IV.  p.  8. and 
Kennedy.  "Maltese  Stable  Employeesl'  Reports 
M.F.C.  IV.  p.  90. 

(2)  Vide  "Clinical  Study"  - "Bacteriology  of 
‘urine"  further  on. 
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fection  may  be  contracted  in  thie  way.  There  ia, 
however,  little  evidence  that  such  ia  the  case  in 
the  human  subject.  And  no  doubt  the  sun  is  a 
great  power  for  good  in  the  way  of  sterilising  the 
dust,  as  one  hour’s  sunlight  in  the  summer  time  is 
Buff iciont ' to  kill  off  the  micrococcus. 

Some  experiments  were  made  w'ith  monkeys  by 
Horrocks  and  Shaw  on  infection  by  means  of  in-  • 
fected  dust,  with  fair  success. 

I 

A.  Emulsion  of  Micrococcus  mixed  with  Malta  dust" 
was  dried  and 

(a)  blov/n  into  a closed  box  to  create  an  arti- 
ficial dust  storm.  In  the  box  a monkey  was  placed. 
Of  two  monkeys  that  underv/ent  one  exposure  neither 
contracted  infection. 

(b)  blov/n  up  nostrils  of  monkey.  One  underwvent 
15  exposures  before  infection  appeared,  another 
5 and  of  two  that  underwent  1 exposure  each  one 
contracted  infection. 

(c)  dropped  into  conjunctival  sac.  Of  four  so 
treated  two  became  infected. 

B.  Infected  urine  (patient’s)  added  to  Malta 
dust  blown  up  monkeys'  nostrils.  Of  four  so 
treated  none  became  infected. 

V 

It  was  during  the  carrying  out  of  these 
experiments  that  one  of  our  laboratory  hands  con- 
tracted  the  disease.  One  of  the  monkeys  had  be- 
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corns  very  knowing  and  learnt  to  shut  his  nostrils 
when  the  duet  was  being  blown  in  by  means  of  a 
rubber  bag.  One  day  the  attendant  instead  of 
using  the  Irubber  squirt  put  hie  mouth  to  the  tube 
intending  to  blow  it  in  himself.  Unfortunately 
for  him  the  monkey  blow  first!  A fortnight  to 
three  weeks  later  he  was  sent  to  hospital  with  an 
attack  of  fever,  kliether  the  infection  was  really 
contracted  by  him  in  this  v;ay  can  not  be  absolutely 


decided,  but  he  himself  blames  the  dust 
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(30  Milk  and  ito  products. 

• It  has  been  proved  by  many  experiments  that  it 
is  very  easy  to  infect  animals  by  administering  to 
them  milk  artificially  or  naturally  infected  with 

M.  Melitensis.  The  following  is  a summary  of  the 

\ 

first  series  of  feeding  experiments  on  raonkeys^^^ 


Table  3. 


Source  of 

M. Melitensis 

Method  of 
Adminis- 
tration. 

No.  of 

fed 

j 

monkeys  ^ , 

infected. 

f 

i.  Culture  mashed 

/ ' 

\ 

v/ith  boiled 

Human  j 

potato 

2 

1 

spleen  \ 

ii.  Culture 

) 

smeared  on 

( 

potato. 

2 

2 

/ 

''  i.  Culture 

f 

smeared  on 

potato 

ii. Naturally 

infected 

2 

1 

Human  1 

human  urine. 

\ 

(a)  spread  on 

urine.  / 

potato. 

(b)  mixed  with 

3 

,0 

dust  dried  and 
sprinkled  on 

. • ' * 

V 

food. 

3 

1 

/ 

( c ) mixed  v/ith 

V 

I 

duet  dried  and 
mashed  with 

' » 

V 

potato. 

3 

2 

/ 

< i. Culture  in 

{ 

emulsion. 

1 

1 

Goats*  1 

ii. Culture 

milk.  / 

mashed  with 

■ 

. ) 

potato. 

iii. Mixed  milk' 

4 

4 

from  infected 

' 

V 

^ herd  of  goats 

4 

4 

(1 ) by'Horrocks,  Shaw  and  Kennedy. 
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These  experiments  were  conducted  without 
special  reference  to  amount  of  infective  material 
administered,  and  as  the  administration  was  con- 
ducted over  periods  lasting  from  a few  days  to 
some  v/eeicB  no  accurate  estimate  oT  the  incubation 
period  could  be  arrived  at.  A further  series  of 
experiments  were  therefore  carried  out,  special 
attention  being  paid  to  these  points,  • 

In  the  experiments  summarised  below,  the 

infected  milk  was  administered  to  the  monkeys  in  ' . 

open  pannikins  containing  250  cc,  of  milk  at  9 

a. m.  and  at  11  a.  m.  (tv/o  doses)  of  the  same  day. 

The  monkeys  did  not  take  v/ell  to  this  liquid  diet 

but  by  means  of  a little  judicious  starving  and  by 

educating  them  to  drink  beforehand  they  were  made 

to  take  a sufficient  quantity.  It  was  estimated 

that  about  50  cc.  of  milk  was  on  the  average  in-  .. 

\. 

gested  by  each  monkey.  No  further  doses  were 
given  and  the  blood  serum  was  examined  every  other 
day  for  the  appearance  Of  agglutination. 

It  will  be  noticed  that  the  first  three  series 
ofr.experiments  were  made  with  naturally  infected 
milk  reinforced  by  the  addition  of  a milk  culture, 
series  IV  and  V with  naturally  infected  milk  alone. 
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in  all  these  experiments  the  infection  of  the 
animals  was  proved  by  post  mortem  bacteriological 
examination  cr  by  the  recovery  of  the  micrococcus 
from  the  blood  during  life.  Clinical  symptoms 
were  for  the  most  part  entirely  abeont  and  only  in 
a small  number  was  a decided  rise  of  temperature 
noted.  Control  experiments  ;vere  always  performed 
v/ith  the  same  samples  of  milk  sterilised. 

These  experiments  therefore  demonstrate  in  a 
striking  v/ay  the  infective  nature  of  the  milk,  and 
bring  out  clearly  the  incubation  period. 

t 

It  v/as  now  argued  that  infection  might  have  ’ 

• gained  entrance  through  abrasions  in  the  buccal 
mucous  membrane  and  throat , and  a further  experi- 
ment v/as  tried  as  to  the  effect  of  putting  the 
milk  directly  into  the  stomach.  The  results  seemed 
to  support  the  argument. 

-Forty-five  cub.  centimetres  of  naturally 
infected  milk  was  passed  dir^t  into  the  stomachs 
of  two  monkeys  through  a'  soft  catheter  while  the 
animals  were  under  the  influence  of  an  anaesthetic. 
Neither  monkey  contracted  infection. 

The  influence  of  Gastric  Juice  on  the 
organism  was  investigated  in  this  connection.  In 
the  first  place  the  lethal  action  of  Hydrochloric 

t 

acid  on  a pure  emulsion  of  M.  Melitensis  was  found 

( - 

to  depend  on  the  strength  of  the  emulsion  - the 
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stronger  the  emulsion  the  more  H. Cl.  required. 

Using  an  emulsion  containing  2,000,000  cocci  and 
adding  an  equal  portion  of  1 per  cent  H.Cl.  the 
cocci  were  killed  out  in  60  minutes  but  not  in  45. 

» 

V/hen  the  strength  of  the  H.Cl.  added  was  0*1  per 
cent,  the  cocci  showed  signs  of  decreasing  in 
numbers  only  at  the  end  of  2 hours.  I then  tested 
the  effect  of  an  artificial  gastric  juice  made  up 
as  follows:-  Pepsin  -*32  grammes,  H.C1.=  *02 

grammes.  NaCl.  *22  grammes,  sterile  distilled 
water  - 100  cc.  Equal  quantities  of  this  and  a ' 
known  naturally  infected  milk  were  mixed  in  a flask 
and  a control  made  v/ith  the  same  milk  mixed  w'ith 
’an  equal  quantity  of  normal  salt  solution.  The 
flasks  v/ere  placed  in  the  incubator  at  37°C.  and 
at  set  intervals  measured  samples  from  the  flasks 
were  spread  on  culture  platios  which  were  then 
incubated  for  4 days  and,  th^resulting  colonies 
counted.  The  results  tended  to  ahow  that  beyond, 
an  inhibitory  action  on 'growth  there  is  not  much 
lethal  action,  and  in  one  experiment  I was  able  to- 
isolate  the  organism  from  the  mixture  which  had  by 
this  time  become  very  acid  (tested  in  the  cold 
= + 84  Eyre’s  scale)  after  three  days. 

The  following  table  shows  the  result  of 


one  experiment. 
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Table  5. 


■ 

Time  of  Contact. 

■■i 

4 

\, 

Minutes. 

• 

15 

30 

' 60 

2 '.hours. 

• 

\ 

• 

! 

25  cc.  artificial 

■ 

I 

gastric  juice 

• 

25  cc.  milk 

• 

• 

goat  115. 

64 

64. 

13. 

25. 

44. 

25  cc. Normal 

Saline  -h  25  cc. 

milk  goat  115 

(Control ) 

56 

85 

270 

189 

305 

• I 

figures  = No.  of  M.Melitensis  per  measured 


sample. 


It  will  be  noticed  that  in  the  first  hour 

I,  • 

there  is  an  apparent  diminution.  This  is 
probably  due  to  the  cocci  being  held  up  in  the 
clot;  at  the  end  of  two  hours  there  is  practically 

I 

no  difference  in  the  digested  milk,  whereas 

the'control' milk  shows  a st^eady  rise  in  numbers. 

\ ’ ' 

of ‘M. Melitensie. 

« * * . 

More  convincing  proof  as  to  the  infective 
••  nature  of  milk  containing  M.  Melitensis  for  man 

i 

is  hardly  necessary  than  the  foregoing  animal 
experiments,  but  we  were  favoured  with  an  ex- 
periment  on  the  human  subject,  involuntary  it  is 
true,  but  which  could  not  have  been  better  planned 
• had  it  been  intentional. 

T 

In  the  summer  of  1905  an  American  gentleman 
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(■  ’ ■ ' '■ 
of  the  Bureau  of  Animal  Induotry  U.  S.A.  came  to 

Malta  to  purchaoe  goats  to  import  to  America.  In 

spite  of  warning  he  bought  a herd  of  G5  goatu  and 

shipped  them  on  the  ss,  s.  "Joshua  Nicholson"  for 

'Antwerp  en  route  for  Amorica»  on  August  the  15th 

1905.  On-  Becombor  the  4th  tv/o  samples  of  blood 

were  brought  to^(at  Malta)  to  confirm  as  to  the 

agglutination  reaction  to  M.  Melitensis,  and  on 

enquiry  I found  that  they  belonged  to  the  Captain 

and  the  First  Mate  of  the  above  named  ship.  I 

immediately  instituted  enquiries  and  communicated 

with  Col.  Bruce^^^  who  at  the- same  time  received  * 

communications  from  Drs.  Armand  Ruffer  and 

(2  ) 

Gotschlich  of  Egypt  ' on  the  same  subject.  Sub- 
sequently the  whole  particulars  were  carefully 

* 

investigated  and  reported  on  by  Staff  Surg.  Clayton 
(3)  ' 

R.  N.  who  came  to  Malta  in  .the  summer  of  190G  as 

member  o"f  the  M.  P*  Commission  for  Naval  Epidemi- 

\ . " 
ology.  • ^ 

The  herd  numbered  65  (61  milch  goats)  and 

were  shipped  on  board  the  "Joshua  Nicholson"  which 

called  at  Malta  for  a few  hours,  on  August  the  19th 

1905.  The  American  gentleman  and  three  Maltese 

(1)  Kennedy.  Correspondence  to  Journal  R. A.M.  C. 

January  1906. 

(2)  Ruffer,  Gotschlich,  " " " 

(3)  Clayton.  Naval  Epidemiology  1906.  Reports 

M. P. Com.  pp.  107-120.  . 
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goatherds  accompanied  them.  The  ship  arrived  at  j 

1 

Antwerp  on  September  the  2nd;  here  the  goats  were  j 

* ! 
landed,  placed  in  quarantine,  and  after  five  days 

re-shipped  on  board  the  s.  s.  "St,  Andrew"  for  New 

I 

York  where  they  arrived  about  September  the  22nd.  ; 

i 

Here  again  they  were  placed  in  quarantine  and  as 
the  result  of  reprooentat ions  made  to  the  Sanitary 
Authorities  by  Colonel  Bruce,  were  examined  in 
the  early  part  of  October.  The  urine,  blood,  and 
milk  of  60  (5  having  died)  were  examined.  Fourteen 
gave  a well  marked  serum  reaction  with  M.  Meli- 

I • 

tensis,  18  more  an  incomplete  reaction  and  28  none. 
The  organism  was  isolated  from  the  milk  of  two  on 
November  27th  and  subsequently  from  several  more. 
All  have  been  kept  in  quarantine  and  the  infected 
ones  killed  off  from  time  to  time.  At  the  time. 
Clayton  wrote  his  report  25  of  the  original  and 
40  kids  of  various  ages  remX^ned  in  quarantine  at 
the  Government  Experimental  Station  at  Bethesda. Md. 

On  the  "Joshua  Nicholson"  the  goats  were 
accommodated  in  pens  on  deck  and  their  total  daily 

l 

output  of  milk  was  said  to  be  about  30  gallons, 
which  diminished  somewhat  as  they  neared  Antwerp. 
There  were  23  officers  and  men  on  board  during 
this  trip  and  .most  of  them  drank  freely  of  the 
milk.  Eleven  of  the  crew  left  the  ship  at 
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Antwerp  and  the  after  history  of  eight  of  the  ere  ’ ' 
is  unknown,  but  the  other  three  are  said  by  the 
Captain  to  have  been  later  under  treatment  in 
hospital  with  symptoms  similar  to  his  own.  Of  the 
twelve  left  on  board  eight  developed  symptoms  of 
illness,  and  that  this  illness  was  Malta  Fever  was 
verified  by  the  agglutination  reaction  obtained  in 
five.  Of  the  four  who  developed  no  symptoms  two 
drank  very  little  as  the  milk  disagreed  with  them 
(constipation),  and  two  others  (engineers)  stated 
that  they  always  boiled  the  milk.  The  itinerary 
of  the  ship  after  leaving  Antwerp  on  the  20th 

( 

September,  with  the  above  mentioned  twelve  on 

board  is  as  follows;- 

London  Sept.  22nd  to  Oct,  let. 

1 Gibraltar  Oct.  9th 

Malta  Oct.  15th 

Alexandria  Oct.  2l8t  to  27th  . /• 

•'  Odessa  Nov.  3rd  to  28th  ./ 

Constantinople  Nov.  30th 
Malta  Dec.  4th 

Antwerp  Dec.  17th  to  ^an.  1st  1906. 

The  histories  of  the  eight  who  fell  sick  is  . . 

briefly  as  follows:-  . - 

(1)  Captain  - first  fell  ill  Aug.  31st,  but  able 

to  carry  on  till  Nov.  30th  when  he  consulted 

/ 

a doctor  at  Constantinople.  On  Dec.  4th 
diagnosis  was  made  at  Malta  - agglutination 

r-  • 

positive,  was  very'  ill  in  January  1906. 
Incubation  period  not  more  than  12  days. 
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‘(2)  Chief  Engineer--  illness  dated  from  Sept. 19th  - 
had  to  consult  doctor  while  in  London  - able  to 

I 

rejoin  ship.  Serum  reaction  positive.  Incubation  | 

i 

period  13  to  31  days. 

(3)  First  Mate  - able  to  carry  on  his  work  till 
Dec.  4th  v/hen  serum  reacted  in  Malta,  had  subse- 
quent '’rheumatic"  pains  necessitating  treatment 
in  January  1906. 

(4)  Steward  - illness  dates  from  Sept.  19th,  able 
to  carry  on  work  till  arrival  in  Alexandria  on 
Oct.  21 st  when  he  was  so  ill  that  he  had  to  be  sent 
to  Hospital.  Serum  reaction  positive.  Incubation  t 
period  18  to  31  days^ 

(5)  The  Cook  - fell  ill  after  leaving  London  but 

able  to  carry  on  work  till  arrival  back  at 

Antwerp  (Dec,  17th)  when  being  crippled  with  ^ . 

"rheumatism" 'he  was  obliged  to  leave  the  ship. 

/ 

Serum  so  far  as  known  not  tested. 

( 1 ) \ 

(6)  S Able  seaman  - onse\  of  illness  Sept.  22nc 
■ sent  to  Dreadnought  Hospital  on  Sept.'  29th.  Serum 

reacted  positively.  Incubation  period  21  to 

" 34  days.  . • ' . 

(7)  J Able  seaman  - complaining  of  illness  all 

I , 

the  voyage , left  the  ship  at  Antwerp  Dec.  17th. 

r*  * 

No  record  of  blood  examination. 

(8)  Donkey  man  - a mild  case  - blood  not  examined  - 
but  corresponding  in  particulars  to  No.  2,  the 

(1).  Vide  Editorial.  R.A.M.  C.  Journal  February  1906. 
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Chief  Engineer,  •■.'lo,  when  in  London,  gave  him 
some  of  hiB  own  medicine. 

In  Antwerp  - Many  persons,  it  is  stated, 
drank  the  milk  both  boiled  and  unboiled  but  no 
cases  of  fever  could  be  traced’. 

On  board  the  "£t.  Andrew"  though  many  drank 
the  milk  no  cases  could  be  traced. 

In  America.  Only  two  persons  were  said  to 

1 

have  drunk  the  milk  in  any  quantity,  - 

(a)  the  American  gentleman  who  accompanied  the 
goats  from  Malta  died  suddenly  with  what  was 

f 

diagnosed  bilateral  pneumonia  following  influenza. 
No  post  mortem  or  bacteriological  examination  was 
made  however,  and.- the  Captain  of  the  "Joshua 
Nicholson"  states  that  he  was  "sickening  for 

something"  about  the  same  time  as  he  himself. 

I- 

(b)  a female,  who  drank  the  milk  of  several  goats 
✓ 

for  “some  considerable  t irae  ,\contracted  Malta 

\ 

Fever  diagnosed  clinically  and  by  serum  reaction. 

Staff  Surgeon  'Clayton  goes  fully  into  the 
epidemiological  aspects  and  is  able  conclusively 
to  exclude  the  probability  of  any  other  source  of 
infection  beyond  that  of  milk. 

The  non-occurrence  of  any  case  (that  could.be 
traced)  in  Antwerp  or  on  board  the  "St.  Andrew" 
is  difficult  to  explain,  but  it  has  already  been 
pointed  out  how  irregular  is  the  excretion  of  the 
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/ - 

M.  Melitenais  in  the* milk,  and  it  had  probably 
reached  a low  ebb  by  the  time  Antwerp  was  reached; 
further  evidence  in  this  direction  is  afforded  by 
the  fact  that  at  first ^the  organism  could  be 
isolated  from  only  two  of  the  milks. 

To  summarise  - 

Of  60  goats  landed  in  America,  26  were  so 
infected  with  M.  Ivlelitensis  that  they  had  to  be 
destroyed.  (41  per  cent.  ) 

The  milk  of  these  goats  was  drunk  by  the  crew 
of  the  ’’Joshua  Nicholson”  from  Aug...  19th  to 
September  2nd.  ’ ■ f 

Twelve  of  the  crew  remained  on  board  for  the 
next  trip  and  of  these  8 developed  illness  of  a ‘ ' 
similar  nature,  proved  to  be  Malta  Fever  by  the 
serum  reaction  of  5.  Of  the  4 who  did  not  fall 
sick,  2 boiled  the  milk  before  use  and  2 had 
drunk  very  little. 

\ ' ■ • 

The  incubation  period  iiV^  those  (4)  whose 
onset  was  fairly  definite  varied  from  12  days, 
in  the  shortest  case  to  a period  between  21  and 
34  days  in  the  longest. 

A woman  who  drank  the  milk  of  these  goats  in 
America  developed  Malta  Fever  - diagnosed  from  the 

i 

clinical  symptoms  and  the  serum  reaction. 

It  would  hardly  be  possible  to  imagine  a more 
conclusive  and  convincing  experiment  and  no  more 
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need  be  said  at  this  point  as  to  this  mode  of 
infection. 

Further  proofs  of  the  importance  of  milk 
infection  will  be  dealt  with  under  Epidemiology. 
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THS  INCUBATION  PERIOD. 


The  Incubation  ranges  betv/een  wide  periods, 
varying  from  5 days  to  two  months  or  even  longer. 

In  a series  of  cases  which  became  -accidentally 
inoculated  in  the  laboratory  the  periods  wore:- 
5,  6,  8,  15  and  16  days  respectively.  At  tii.; 
other  extreme  are  those  caoos  v/hich  have  be  u 
outside  the  endemic  area  for  two  months  or  more 
before  reporting  sick.  These  are  not  at  all 
uncommon  and  are  a frequent  diagnostic  puzzle  to 
medical  men  at  home.  In  these  cases  however  one 
can  usually  elicit  a history  of  the  patient  having 
been  out  of  sorts  for  a month  or  more  before 
seeking  medical  advice. 

The  usual  incubation  period  is  from  eight  to 
■twenty  days  and  the  average  about  ten  days.  The 
incubation  in  monkeys  has  been  carefully  worked 
out  -with  the  following  resi^lt;- 

Subcutaneous  inoculation  - t'Ke  temperature  begins 

I 

to  rise  on  the  third  day  and  serum  reacts^  on  the 
5th  or  6th  day  after  inoculation. 

Feeding  with  infected  milk  - 25  monkeys  fed  for 
one  day  with  infected  milk  developed  a serum 
reaction  in  the  following  order,  2 on  the  10th, 

5 on  the  12th,  8 on  the  15th,  2 on  the  17th,  1 on 
• the  18th,  5 on  the  20th  and  1 on  the  21 st  day, 
giving  an  average  of  16  to  1'6  days.  The  temperatur 
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and  symptoms  of  monkeys  infected  through  thfe 
alimentary  tract  are  variable  and  as  a rule  so 
inappreciable  that  one  has  to  judge  the  incubation 
by  the  appearance  of  the  serum  reaction,  and  due 
allowance  must  be  made  for  a delay  of  two  to 
throe  days.  A monkey  bitten  by  an  infected  mos- 
quito developed  a serum  reaction  on  the  11th  day, 
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PREMONITORY  SYMPTOMS. 


The  Bymptoms  presented  by  patients  first 
reporting  sick  are  very  varied  but  may  be  divided 
into  general  and  local. 

The  General  Symptoms  are  those,  of  a feeling  of 
general  malaise,  headache,  giddiness,  loss  of 
appetite,  constipation,  bad  taste  in  the  mouth  in 
the  morning,  restlessness  at  night,  'Headache  is  a 
marked  symptom  and  is  usually  frontal , extending  to 
the  back  and  dovm  the  neck,  it  may  be  very  severe. 
Occasional  creepy  feelings  down jthe  back  like  cold 
water  running  down , accompanied  by  goose  skin,  and* 
slight  rigors.  Pain  in  the  back,  limbs  and  joints 
may  be  very  severe  during  the  first  2 to  4 days 
of  fever.  Pain  in  the  epigastrium  and  a furred 
tongue.  A sore  throat  with  inflamed  tonsils  and 


tender  glands  at  the  root  of  .the  neck  is  common. 
Epis.taxis  is  not  uncommon.  .^Frequently  the  patient 
presents  himself  in  an  extre^  state  of  debility  anc 


anaemia  with  the  story  that  he  has  felt  out  of 
sorts  for  the  last  month  or  more.  He  will  have  a 
chronic  low  fever,  foul  tongue,  mouth  and  breath,  - 
a harsh  dry  cough  and  a flabby  pulse,  he  may  also 
have  one  or  several  of  the  local  "Rheumatic", 
symptoms  or  an  orchitis.  Such  an  insidious  onset 
is  frequent  among  women.  They  lead  a sedentary 
life  in  the  hot  weather,  begin  to  feel  unwell  and 
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lose  the  appetite,  and  then  get  pain. in  the 
epigastric  region.  This  is  all  attributed  to  the 
heat  and  to  indigestion,  and  when  they  report  sick 
their  chief  complaint  is  of  a pain  in  the  left 
hypochondriac  region  due  to  an  enlarged  spleen. 
Besides  the  above  symptoms  they  may  complain  of 
thirst,  of  fainting. attacks , and  perhaps  dys- 
menorrhoea  or  amenorrhoea.  • 

Liocal  Symptoms  may  be  the  first  to  be  noted  such 
as:-  orchitis,  which  is  apt  to  be  mistaken  for  a 
venereal  affection:  lumbago,  which  may  be  of  an 
excruciating  character;  "rheumatic'!  pains  in 
various  parts  of  the  body;  swellings  of  joints,  ( 
especially  the  ankle,  the  wrist,  and  the  small  ' 
joints  of  the  metacarpal  and  metatarsal  bones,  ' 
‘these  are  sometimes  fleeting  and  fly  from  one  joint 
to  another.  ./ 


. / / ■ 

General  Description  of  an  Ordinary  Case 

I 

(Undulant  Ti^pe). 

On  admission  the  pati8r\  complains  of  severe 
headache  and  pain  in  the  small  of  the  back,  and 
one  or  more  of  the  symptoms  described  under  pre- 
monitory symptoms.  He  perhaps  feels  sick  and  has  . 
vomited  in  the  morning,  he  aches  all  over,  the 
bowels  are  constipated  or  loose,  in  any  case  there 
is  usually  a history  of  irregulatiry  of  the  bowels. 
On  examination:  The  Temperature  is  102°P  or  103° 
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in  the  evening  and  the  same  or  a shade  lower  next 
morning.  The  tongue  is  furred  and  dry,  there  is 
tenderness  over  the  epigastrium  and  perhaps  also 
in  the  iliac  fossae  and  gurgling  when  there  is 
diarrhoea.  The  countenance  is  flushed  and  the 
. skin  dry.  There  may  be  harsh  breathing  at  the 
base  of  the  lungs  or  even  some  patches  of  broncho- 
pneumonia. The  heart  sounds  are  hormal  and  the 

t 

pulse  generally  inclined  to  be  slower  than  one 
would  expect  from  the  temperature. 

The  urine  is  scanty  and  high  coloured  with  deposit's 
of  urates  on  standing  or  there  may  be  a good  deal' 
of  bladder 'irritation  with  frequent  micturition 

• ( 

and  an  increase  in  the  quantity  of  urine  passed 
during  the  night. 

In  a day  or  two  the  temperature  reaches  104°  or 

t / 

o 

105  F;  any  lung  complication-’ tends  to  become 

' ■"  r 

aggravated,  but  it  is  not  this  early  stage  that 
lung  complications  are  to  be^ feared.  The  tempera- 
ture  remains  at. its  height  for  a varying  time  with 
■ slight  morning  remissions,  but  during  this  period 
the  morning  remissions  may  be  absent.  About  the 
5th  to  10th  day  the  spleen  becomes  palpable  or  at 
least  can  be  made  out  to  be  enlarged.  Pain  over 
the  spleen  is  a common  complaint.  The  liver  also 

gets  slightly  enlarged. 

• - ♦ 

According  to  the  severity  of  the  fever  and 
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its  duration  so  will  the  patient's  condition  vary. 
•If  the  fever  remains  consistently  high  during 
the  second  week  and  into  the  third  the  tongue  gets 
dry  and  cracked  and  the  mouth  and  teeth  covered 

I 

with  Bordos.  The  pulse  1)90012136  rapid  (120-130)  and 

I 

GorapresBible  and  the  hoai^  shows  signs  of  failing. 
This  is  the  time  that  lung  complications  are  to  be 
dreaded.  Consequent  on  the  enfeebled  state  of  the 
circulation  the  lungs  become  engorged  and  a hypo- 
static pneumonia  results.  Broncho-pneumonia  is 
common  and  lobar  pneumonia  may  also  occur. 

During  the  height  of  the  fever,  delirium  is 
frequent,  more  often  it  is  of  the  mild  rambling 
type  with  a few  hallucinations,  but  in  the  very 
severe  cases  may  be  violent.  There'  seems  to  be 

• f 
/ 

• / 

some  connection  between  delirium  and  epiJtaxis 
a profuse  cpistaxis  appears  to  relieve  the  cerebral 
congestion.  In  this  stage  div^rrhoea  is  almost 
the  rule,  the  stools  being  very  offensive. 

During  the  second  .or  third  week  (in  severe 
cases  it  may  be  the  third  or  fourth)  the  fever 
begins  to  abate  and  take  on  a remittent  character. 
The  morning  temperature  remits  more  and  more  each 
day  and  profuse  diaphoresis  sets  in.  In  this 
manner  the  fever  steadily  falls  and  the  temperature 
..reaches  the  normal  line,  "pari  passu"  there  is 
improvement  in  the  general  condition.  The 
congestion  of  the  lungs  is  relieved  and  the  cough 
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gets  stronger;  the  tongue  becomes  moist  and  the""  ' 
appetite  demands  attention,  and  the  patient  ta’^es 
interest  in  life  again. 

The  apyrexial  period  follows  but  is  a -vpry 
variable  quantity.  It  may  last  for  a day  or  two  or 
for  two  weeka  and  the  patient  may  have  so  far 
recovered  as  to  bo  able  to  get  up.  During  this 
period  he  may  complain  of  some  pain  in  his  larger 
joints  or  down  the  sciatic  nerve. 

The  Relapse  (or  "second  wave")  is  usually 
heralded  by  a sensation  of  cold  water  running  down 
the  spine  or  by  a rigor  or  a headache , and  a 

f 

slight  rise  of  temp,  is  noted.  Then  comes  a 
gradual  ladder  like  rise  of  temp,  to  103*^  or  104°, 
rarely  106°  , at  the  rate  of  about  1°P.  a day.  The 
height  is  not  so  sustained  as  in  the  1st  attack, 
and  the  fall  .is  more  gradual  than  the  rise.  // 
During  this  second  "wave"  the  patient  does  not 
seem  much  inconvenienced  inordinary  uncomplicated 
'Cases.  He  will  probably  have  some  headache  and 
’’lose  his  appetite  and  may  suffer  from  constipation 
or  diarrhoea.  This  second  "wave"  does  not  as  a 
rule  last  so  long  as  the  first,  nor  is  it  so  . 
severe , but  it  may  cause  grave  danger  from  an 
access  of  pulmonary  congestion  or  from  cardiac 
failure,  either  of  which  may  be  consequent  on 
debility  and  a too  short  apyrexial  period. 
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The  second  apyrexial  period  is  longer  than 
the  first  and  the  patient  begins  to  get  on  his 
feet  again,  but  now  the  local  symptoms  have  thoir 
innings.  These  begin  as  flitting  pains  in  the 
ankle  joints  or  between  the  ankles  and  knees  or 
between  the  elbov/  and  shoulder.  Then  the  larger 

I 

joints  get  affected  and  effusions  may  occur, 

i 

especially  in  the  hip,  knees,  ankles  and  shoulder; 
the  bursae,  especially  the  elbow  and  the  deltoid, 
are  favourite  seats  for  effusions,  so  also  are 
the  sterno  clavicular  and  the  costochondral  ar- 
ticulations. Perineuritis  especially  of  the 
sciatic  nerve  occurs  in  the  majority  of  cases. 

The  patient  is  often  rendered  quite  helpless  by 
these  sequelae.  It  may  be  interesting  to  give  the 
writer’s  ov/n  experience  of  these  sequelae. 

* j 

On  the  70th  day  of  disease  the  temperature  had 

• \ 

reached  normal  after  the  se'pond  "waveV  , and  pain 

\ 

in  the  left  shoulder  set  in.  On  the  89th  day 

. I 

the  bursa  over  the  tip  of  the  right  olecranon 
became  inflamed  and  swollen.  On  the  94th  day 
the  bursa  over  the  left  ischial  tuberosity,  on 
the  101 st  day  the  bursa  over  the  left  olecranon 
and  the  joints  -r  metacarpal-phalangeal  and  Ist 
phalangeal  - of  the  little  finger;  on  the  110th 
day  acute  synovitis  of  the  left  ankle  and 

I 

epidydimitis  of  the  left  side  set  in,  and  on  the 
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* ^ » 

114th  day  acute  synovitis  of  the  right  ankle. 

These  various  local  manifestations  persisted  v/ith 
varying  degrees  of  intensity  for  three  months, 
the  ankle  joints  were  the  most  intractable. 

Before  the  patient  becomes  convalescent  there 
may  be  more  "waves”  or  relapses;  it  is  common 
enough  to  have  five  (four  relapses)  but  the  usual 
number  is  three  (two  relapses). 

The  third  wave  (second  relapse)  usually  occurs 
about  the  end  of  the  second  month  and  tends  to  be 
less  severe  and  of  shorter  duration  than  the 

j 

preceding.  A relapse  has  a curious  effect  on  the 
local  (arthritic  and  neuritic)  symptoms  and  causes 
an  alleviation  of  the  pain;  this  has  also  been 
•noted  by  Hughes,  who  says  - "there  would  appear  to 
be  a relation  between  the  amount  of  fever  and  the 
•severity  of  the  pain  in  an  inverse  proportion". 

The  third  wave  over,  the  pains  return  again  and 
.gradually  wear  themselves  o^  following  the  fashion 
of  the  fever. 

Sometimes  the  local  affection  takes  on  an 
acute  character  e.  g.  acute  orchitis,  and  causes  a 
rise  of  temperature;  this  may  be  very  high  (104  P) 
rising  suddenly  and  falling  as  ra^)idly,  but  does 
not  partake  of  the  nature  of  a true  "wave". 

The  general  condition  of  the  patient  when 
convalescing  is  that  of  anaemia  and  debility. 
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which  is  as  a rule  easily  treated  by  nourishing 
food  and  tonics,  but  soraetimes  a condition  of 
severe  anaemia  with  scorbutic  symptoms  results • 
or  the  fever  may  become  chronic. 


CLINICAb  TYPESi 

In  a broad  general  way  the  cases  may  be 
classified  as  follows:- 

I.  Malignant  Type  - usually  fatal  in  three 

weeks.  . 

II.  Severe  fever  of  undulant  regular  type  with 

mild  local  symptoms.  * 

III.  . Mild  fever  of  chronic  remittent  or  irregular 

, type  with  very  severe  arthritic  ^d 

neuritic  symptoms. 

IV.  Mild  regular  fever  with  no  sequelae. 

As  a matter  of  fact  most  of  the  cases  may 

^ ' f 

be  classified  under  these  headings,  but  for  the 

present  purpose  I shall  classify  according  to 

\ ' ' 

the  Fever  as  being  the.  most  distinctive  feature:- 


Class. 

Type. 

[ Local  symptoms  and  sequelae 

I. 

Malignant 

fatal,  usually  in  3 weeks. 

II. 

Undulant 

* 

(a)  severe 

moderately  severe  or  mild. 

• 

(b)  mild 

mild. 

III. 

Chronic 

(a)  Remittent 

I' usually  very  severe. 

. 

(b)  Irregular  . 

IV. 

Other  irregular 
Types. 

varied.  . ■ 

V. 

Aborted. 

nil.  . ' 
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ClaBB  I.  in  this  claBs  are  those  cases  in  which 

the  specific  infection  is  bo  virulent  as  to  cause 

the  death  of  the  patient.  The  onset  is  rapid  and 

the  patient  reports  side  on  th.9  2nd  to  the  5th 

day.  The  temperature  reaches  its  highest  point 

(usually  104°-  105°f)  about  the  10th  or  11th  day; 

thereafter,  though  it  may  show  a tendency  to  drop 

two  degrees,  it  remains  persistently  high  between 
o o 

103  and  105  without  any  marked  morning  remission. 
About  the  15th  to  the  17th  day  it  again  tends  to 
rise  and  death  supervenes  about  the  21 st  day.  Just 
before  death  the  temp,  runs  up  very  high.  Charts 
5, 6, 7, a are  good  examples.  In  these  cases  cerebral 
symptoms  are  marked.  ' There  is  slight  retraction 

of  the  head,  muscular  twitching,  sleeplessness, 

h 

acute  delirium  of  a noisy  and  sometimes  violent 

\ 

character,  involuntary  micturition  and  defaecation 

'and  finally  unconsciousness  \ coma  and  death  from 

* ) 

heart  failure. 

Glass  II,  (a)  Severe  Undulant.  This  is  the 

f 

classical  type  and  the  general  description  given  . 

(>.«) 

above^will  suffice.  Charts  9,10,11  are  typical. 

(b)  Mild  Undulant,  Under  this  heading 
I place  those  cases  with  mild  typical  fever  and 
little  or  no  local  symptoms.  Such  cases  are 
illustrated  by  Charts  12,13  and  14. 
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Chart  6 12 » 13,  14. 
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Class  III.  Chronic.  • 

(a)  Chronic  Remittent.  These  may  begin  in  the 
orthodox  way  and  pass  into  the  chronic  remittent, 
see  Chart  15,  or  they  may  have  the  remittent 
character  from  the  start  - see  Charts  16  and  17. 

In  the  two  latter  cases  the  pains  were  of  an 

w 

excruciating  character,  the  roots  of  the  nerves 
arising  from  the  lumbar  region  of  the  spinal 
column  appeared  to  be  the  seat  of  the  irritation. 
This  was  evidenced  by  girdle  pains,  intestinal 
neuralgia  and  colic,  lumbago,  and  acute  pain 
down  the  nerves  of  the  groin  and  the  thigh.  ( . 

(b)  Chronic  Irregular.  This  variety  may  also  start 

with  the  undulant  type,  see  Chart  18.  This  case 

was  discharged  to  light  duty  but  was  re-admitted 

after  an  interval  of  three  months  with  very 

severe  sciatica  and  lumbago  and  a chronic  tempera- 

ture  of  a type  which  is  more  or  less  remittent  but 

\ 

not  BO  marked  as  Charts  15  t'l^  17. 

Chart  19  illustrates  a case  starting  with  a low 
irregular  fever  with  very  severe  sciatica  ?ind 
effusion  into  the  hip  joint. 

Class  IV.  Other  Irregular  Types. 

It  is  almost  unnecessary  to  create  a special 
class  for  v/hat  are  merely  variations  and  mixtures 

j 

of  the  preceding,  but  I wish  to  draw  attention  to 
at  least  two  important  variations.  The  first  is 
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illustrated  by  Chart  20,  a series  of  short  and 
severe  "waves*'  following  on  each  other  without 
intermission.  It  will  be  noticed  that  it  gradually 
merges  info  the  remittent  type  and  elide  up  with 
mild  undulant  relapses. 

The  second  is  illustrated  by  Chart  21,  which 
shows  how  a very  mild  initial  attack  may  td  all 
appearance  have  become  cured  but,  after  an  interval 
which  may  be  prolonged  to  two  months,  relapses 
again  with  increased  severity.  These  cases  are 
intermediate  to  the  ordinary  class  of  case  and 

• I — 

the  aborted  case.  . ' 

Class  V.  The  Aborted  Type. 

This  is  a class  of  case  which  has  only 
.recently  been  recognised.  There  is  an  association 

between  cases  of  slight  fever  of  short  duration 

/ 

diagnosed  S.  C.  Fever  and  Malta  Fever.  The  , 

years  in  which  S.C.F.  has  been  greatest  are  the 

\ 

years  with  the  largest  numbe^  of  Malta  Fever 
cases,  also  the  proportion  of  Malta  Fever  cases 
which  have  suffered  from  S.C.F.  within  the  previous 
few  months  is  large.  There  would  therefore  seem 
to  be  a distinct  connection  between  the  two,  and 
I am  sure  that  many  S.C.F.  cases  are  but  aborted 
Malta  Fever.  Such  a case  is  illustrated  by 
Chart  22.  • In  this  case  a distinct  agglutination 

V 

reaction  was  present,  but  disappeared  in  a few 
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days.  This  patient  returned  to  Hospital  with  a 
definite  attack  of  Malta  Fever  after  six  months, 
during  which  period  he  had  been  quite  well. 
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SYMPTOMS  IN  DETAIL  AND  EY  SYSTEMS.  • ' , 

Pyrexia. 

The  Fever.',  is  a remittent  fever  generally  ro-  1 

lapsing  several  times  and  sometimes  becoming  chronic 
The  relapses  give  the  chart  a ".wavy"  appearance 
(Undulant  Fever  - Hughes).  The  characteristics 
are  best  seen  in  the  later  stages,  the  latter 
"v.'aves"  (or  relapses)  being  more  typical  than  the 
1st  attack  unless  in  very  mild  cases  where  there 
may  be  only  one  relapse  or  none  at  all,  in  which 
the  let  attack  is  similar  to  the  last  waves  of  a 
severe  case.  ■ ■ 

Its  Duration  varies  from  a week  to  two  years, 
some  cases  recover  without  a relapse  but  these  are 
very  few  - about  \%  - and  last  from  5 to  10  days. 
About  lOX  gst  rid  of  the  fever  in  30  days.  t 

from  40  to  50^  " ” " .■  " 60  " 

/ ‘ 'i 

■ in  about'EOX  the  fever  lasts  over  90  days. 

\ 

and  in  " 5^  " " ' " 120  " - 

The  duration  of  the -first  attack  is  very 
variable,  but  on  the  average  is  from  10  to  20  days. 

It  may  be  as  short  as  5 and  as  long  as  69  days. 

In  mild  cases  the  temp,  falls  at  the  end  of  a , 
week  and  even  long  and  severe  cases  show  a ten- 
dency to  fall  at  this  period.  This  has  also  been 
noted  in  Enteric. 

The  first  apyrexial  period  in  a typical  case 
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lasts  from  1 to  5 days  but  the  let  relapse  may 
be  delayed  for  a month. 

The  first  relapse  (2nd  wave)  is  as  a rule  the 
most  characteristic,  with  a steady  ladder  like  rise 
for  3 to  6 days,  and  a more  gradual  and  regular 
fall  to  normal,  (see  Chart  21). 

The  character  of  the  final  relapses  is  well 
illustrated  in  Chart  10,  and  it  is  interesting  to 


note  how  a case  which  has  been  prolonged’  and 
perhaps  irregular  in  its  type  of  fever  will _ end 
up  with  a typical  ’’wave”  , see  Chart  16.  A curious 
exaggeration  of  a final  wave  is  illustrated  in  the 
following  chart: 


Diurnal  Variation.  In  acute  cases  the  highest 
temperature  is  recorded  from  6 to  8 p.m.  and  the 
lov/est  from  8 to  10  a.  m.  The  temp,  begins  to 
rise  about  midday  and  the  greatest  temperature 
is  recorded  sooner  or  later  after  this  time 
according  as  the  disease  is  in  an  acute  stage  or 
nearing  its  final  stage;  for  example  - as  the' 
end  of  a wave  is  approaching,  the  highest  recorded 
temp,  for  each  day  is  earlier  than  that  of  the 
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previous  day.  The  variations  between  morning  and 
evening  temp,  may  be  great,  viz.  chart  23,  also 
Charts  15 , 16 , 17.  ' 

Hyperpyrexia:-  The  temperature  rarely  reaches 
106  P.  but  104'^  and  lOS'^F  are  common  and  almost  the 
rule.  The  highest  temp,  is  usually  experienced 
in  -the  1st  attack  and  generally  occurs  within  the 
let  week.  The  cases  of  the  malignant  type  and 
with  cerebral  symptoms  are  those  where  hyperpyrexia 
is  prolonged  and  resistant  to  treatment.  In  some 
cases  sudden  hyperpyrexia  is  associated  with 
epileptiform  seizures,  when  the  temp,  may  run  up 
to  107^P.  Before  death  in  malignant  cases  the 
temperature  may  run  up  to  109°. 

Alimentary  System.  * . ^ 

The  tongue  at  the  beginning  is  furred  and 

presents  a flabby  appearance,  the  edges  and  the  tip 

' \ 

are  oftep  red;  later  on  it  ge'^s  dry  and  glazed  and 

caked  with  sordes.  The  whole  mouth  is  apt  to  get 

very  foul  and  the  lips  and  teeth  covered  with 

sordes,  in  long  standing  cases  with  scorbutic  ' 

symptoms  bleeding  from  the  lips  and  gums  may  occur. 

< 

The  secretions  of  the  mouth  get'  dried  up  and 
the  salivary  glands  (especially  the  parotid)  nay 
become  inflamed.  Acute  Parotitis  occurred  three 
times  in  one  case,  appearing  first  on  the  right 
side  on  the  12th  day,  then  on  the  left  on  the  15th 
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day  and  again  on  the  left  oh  the  46th  day.  The 
swelling , which  is  very  painful,  may  appear  quite 
suddenly  and  disappear  just  as  quickly,  the  whole 
attack  being  over  in  24  to  48  hours.  In  one  case 
abscess  resulted  and  in  another  the  submaxillary 
v/as  the  seat  of  an  abscess.  The  Tonsils  are  in 
a large  number  of  cases  red  and  swollen  and  the 
glands  of  the  neck  enlarged  and  tender.  This  is 
one  of  the  earliest  symptoms. 

The  appetite  in  the  premonitory  stage  is 
capricious  and  of  course  in  the  height  of  the 
fever  practically  destroyed,  but  as  the  fever 
abates  and  the  tongue  clears  up  and  becomes  moist 
so  does  the  appetite  return.  It  is  a curious  fact, 
that  during  the  later  relapses  the  appetite  may 
not  suffer  and  the  indulging  of  it  with  light 
food  such  as  fish,  chicken ,' milk  puddings,  would 

not  appear  to  have  any  bad^  effects  as  long  as  the 

! \ 

digestion  is  not  disturbed. 

On  the  other  hand  the  digestion  may  get  so 
disordered  that  even  during  convalescence  it  will 
have  to  be  humoured  with  such  things  as  peptonised 
food,  arrowroot  and  prepared  foods.  This  con- 
dition of  atony  of  the  stomach  and  intestines  may 
be  accompanied  by  a voracious  appetite,  which 

makes  it  the  more  trying  to  treat.  Thirst  is  not 

% 

a very  marked  symptom  until  the  sv/eating  stage 
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comes  on. 

Vomiting  is  not  uncommon  but  is  usually 
aggravated  by  a complication;  viz.  Alcoholism, 
Malaria  or  Neurosis;  it  may  be  very  persistent, 
very  difficult  to  treat,  and  cause  anxiety. 

Abdomen:-  There  is  usually  some  abdominal  pain  in 
the  first  stages  which  is  referred  to  the  epi- 
gastrium, where  there  may  be  tenderness  on  pressure, 
it  is  rarely  referred  to  the  iliac  fossae.  Later 
on  perisplenitis  (see  spleen)  may  cause  severe  pain 
of  a transient  or  more  persistent  character. 

A marked  feature,  especially  in  prolonged  cases,  is 
the  wasting  and  lose  of  tone-which  the  intestines 
undergo:  in  consequence  tymp^Kanitis  is  almost  sure 
to  be  a marked  symptom  unless  precautions  are 
taken.  This  should  be  specially  guarded  against 
when  any  lung  complications  are  present.  ‘Severe 
colic  may  be  a marked  eym.pto^r^in  cases  where  the 
spinal  cord  would  appear  to  be  affected  (see  nervous 
symptoms). 

Constipation  is  the  rule  in  convalescence,  .due  no 
doubt  to  the  wasting  of  the  muscular  coats  of  the 
intestines. 

Diarrhoea  is  common  in  the  very  acute  stages,  and 

a so-called  "typhoid  state"  may  supervene  with 

involuntary  liquid  stools,  resembling  Enteric  and 

% 

very  offensive. 
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Haemorrhage  from  the  bowels  occurs  in  a few  cases 
.and  would  appear  to  be  analogous  to  and  is  usually 
accompanied  by  haemorrhage  from  the  nasal  mucous 
membrane.  This  haemorrhage  is  not  necessarily 
associated  with  intestinal  ulcers,  (see  morbid 
anatomy).  It  is  a curious  fact  that  haemorrhoi’ds 
may  develops  during  the  course  of  the  disease  but 
generally  disappear  during  convalescence.  The 
liver  gets  slightly  enlarged. 

' Haemopoietic  System. 

Lymphatic  vessels  and  glands.  All  the  lymphatic 
glands  are  slightly  enlarged  and  those  lying  in 
the  neck  posterior  to  the  sternomastoid  muscle 
become  tender  very  early  in  the  disease.  The 
glands  are  the  last  organs  in  the  body  for  the 
micrococcus  to  leave  (see  morbid  anatomy). 

/ 

Lymphangitis  has  occurred  in  one  case  in  both  legs 

v/ith  enlargement  of  the  popliteal  glands. 

\ 

spleen :-i  The  enlargement  of'N^he  spleen  is  a 

i' 

classical  symptom  and  one  that  is  invariably 
present  when  there  is  systemic  infection.  The 
enlargement  reaches  the  costal  margin  about  the 
10th  day  and  becomes  palpable,  in  average  cases  it 
reaches  for  two  finger  breadths  below  the  costal 
margin,  but  may  reach  dov,Ti  to  the  umbilicus.  Care 
must  be  taken  not  to  miss  an  upward  enlargement. 
Perisplenitis  is  not  uncommon  and  the  peritoneal 
rub  may  be  distinctly  palpated. 
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Blood:-  The  most  noticeable  feature  is  the  increase 

in  the  nongranular  white  cells  chiefly  -in  the  small 

lymphocytes.  This- becomes  more  marked  the  longer 

the  illness  lasts,  and  especially  if  scorbutic 

% 

symptoms  set  in,  when  of  course  anaemia  is  present. 
The  following  table  illustrates  the  leucocytic 


count  taken  at  different  stages  of  the  disease. 


• 

Table 

6. 

\ 

Patient 

Day  of 
Disease 

1 

. t 

1 

Red  cells 
per 

cub. milli- 
metre. 

'ATiite 
cells 
per  cub. 
milli- 
metre. 

\ 

Differential  count 
"Leucocytes”  per 
cent. 

Granu-  Nongranu- 
lar. lar. 

^ ! 

Pte.S  - 

6 

5 ,800  ,000 

6 ,094 

62 

38 

Pte. A - 

' 49 

4,600  ,000 

9,333 

23 

76 

Pte.M  - 

197 

4.460  ,000 

13,666 

19 

81 

JloT'nal. 

7.  6qo 

71 

29.  / ■ • 

' / 


Pte.  M - is  an  examplei  of  an  esttreme  case,  full 

\ 

particulars  of  which  are  given  on  p.lJ3  under 

Integumejitary  System.  ' 

The  number  of  red  cells  usually  shows  a 

decrease  and  the  haemoglobin  is  diminished  out  of 

proportion  to  the  number  of  red  cells,  the  index 
* •- 

per  cell  may  fall^to  0*5. 

That  the  fluid  constituents  of  the  blood 
undergo  changes  is  evidenced  by  the  serous  and 
haemorrhagic  rashes  that  are  frequently  present, 
“but  I have  made  no  actual  observations. 
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Oirculatory  System. 

The  condition  of  the  heart  is  all  important'. 


as  the  strain  of  such  a continued  pyrexia  is  very 


great,  and  the  prognosis  depends  to  a very  large 
degree  on  the  conditon  of  this  organ  (see  compli- 


cations). 


Of  the  conditions  arising  during  the  disease 
the  most  serious  is  heart  failure,  the  result  of 
pyrexia  and  exhaustion.  The  heart  sounds  may  be  . 
almost  inaudible  and  the  rhythm  altered  e. g. 
galloping  rhythm;  and  the  pulse  not  perceptible 
at  the  wrist.  Even  with  such  grave  symptoms  the 
patient  may  recover.  There  is  usually  dilatation 

i 

of  one  or  both  ventricles  and  the  apex  beat  may 

be  displaced  outwards  beyond  the  nipple  line. 

✓ 

There  may  be  cardiac  pain  and  irregularity  of  the 

heart's  action  is  common.  Intermittency  of  the 

pulse  may  be  present  independently  of  the  heart's 

* 

action.  Intermittency  of  the  heart's  action  occurs 


most  frequently  as  a "wave"  \s  subsiding,  as  if  the 


organ  were  trying  to  snatch  a rest  to  recover  from 
its  previous  over-exertion.  A collapsed  condition 
with  barely  perceptible  pulse  may  occur  during  the 
height  of  the  fever  early  in  the  illness  (see  - 


chart  9)  before  the  heart  has  been  seriously  de- 


bilitated, and  is  probably  due  to  toxaemia. 


The  pulse  gets  more  rapid  as  the  disease  progresses 
and  may  attain  the  rate  of  150  per  minute.  In 
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those  cases  to  which  I drew  attention  that  have 
an  insidious  onset  and  where  the  patient  has  been 

I 

struggling  against  his  sickness,  a slow  pulse  of 
low  tension  is  the  rule  and  should  be  regarded  as 


a danger  signal. 

It  is  very  rare  to  get  peri-or  endo-carditi s , 
but  they  have  been  described.  I have  seen  one 
case  with  endocarditis  which  had  originated  during 
the  attack,  but  not  one  of  my  own  cases.  Murmurs 
are  not  uncommon,  but  clear  up  in  convalescence 


and  are  haemic.  ' 

Veins:-  Phlebitis  is  not  uncommon,  and  in  one  case 
occurred  twice  on  the  54th  and  131st  days  respec- 
tively in  different  legs. 


The  occurrence'  of  haemorrhoids  has  been  noted 
above. 


Arteries:-  In  one  case  shown  to  me  by  Col.  Bell. 


abdominal  aorta 


R.  A.-M.  C.  it  was  presumed 


had  becjome  occluded  as  no  pulse  could  be  detected 
in  either  of  the  femorals. 


Capillaries:-  As  well  as  an  alteration  in  the 


Blood  there  must  be  alteration  in  the  walls  of • 
the  capillaries  and  small  arterioles  whereby  they 
are  weakened.  At  least  I should  imagine  so  from 
the  fact  that  bruises  arise  from  the  slightest 
blow  and  haemorrhages  into  the  subperitoneal 
connective  tissue  and  intest’inal  submucosa  are 
frequently  noted  (see  morbid  anatomy).  in  the  ' 
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writer’s  own  experience  this  condition  of  liability 
to  bruises  persieted  for  about  six  months. 

I 

I 

Respiratory  System. 

Nares:-  Epistaxis  occurs  in  the  first  fortnight 
in  about  5^  of  cases  and  is  usually  easily  con- 
trolled, It  sometimes  occurs  later  on  in  the 
disease,  may  be  very  profuse  and  necessitate 
plugging  of  the  anterior  and  posterior  nares. 

Cough  may  be  present  without  physical  signs  in  the 
lungs  and  v/ould  appear  to  be  of  a nervous  origin 
and  have  relation  to  evening  rise  of  temperature. 

I . ■ 

Lungs:-  Congestion  of  the  lungs  occurs  in  about  ^ 
80^  of  cases  and  almost  invariably  in  the  severe. 

It  is  of  course  basal  and  frequently  results  in  a 
pneumonic  condition.  The  liability  to  congestion 
is  of  course  increased  by  the  presence  of  organic 
disease  of  the  heart  and  old  pleuritic  adhesions. 

4 

Broncho-pneumonia  is  a frequent  accompaniment  and 

may  be  one  of  the  earliest  s^i^ptoms.  It  frequently 
} 

aggravates  the  relapses.  In  one  case  a'  septic 
condition  ensued  with  small  bronchiectetic  cavities 
probably  aggravated  by  old  pleuritic  ‘adhesions. 

A Lobar  Pneumonia  is  not  infrequent  and  is  most 
frequently  apical.  The  following  chart  illustrates 
a case  in  which  the  whole  of  the  right  lung  was 
congested  and  the  superior  lobe  was  in  a condition 
of  acute  congestion  - first  stage  of  lobal 
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C/vart.  2.4'. 


V 


Pleura:-  Pleurisy  .rarely  occurs  unless  as  an 

accompaniment  of  the  above  mentioned  lung  comp]^- 

( 

cations,  when  it  may  vary  frotn  a pleuritic  rub 
to  a considerable  effusion.  7/hen  pleurisy  occurs 
by  itself  it  is  usually  dry  and  rarely  becomes 
an  effusion.  I have  never  seen  an  empyema 
result , but  a brother  officer  has  described  a case 
in  which  the  empyema  was  evacuated  and  a pure 

■'  '-VM 

culture  ’of  M.  Melitensis  obtained  from  the  pus. 
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Photo,  9» 


To  bhov/  the  emaciation  in  6.  severe  case. 


Ay-V/y-'-'AN.v 


i 


Ill 


I nte  pigment  ary  System, 

Emaciation  when  the  disease  is  severe  and  prolonged 
is  extreme  (see  photograph  9). 

Oedema  of  the  ankles  and  legs  occurs  in  proportion 
to  the  anaemia  and  debilitated  state  of  the 
patient.  It  may  be  due  to  kidney  complications. 
Diaphoresis  is  one  of  the  features  of  the  disease. 
It  occurs  when  the  fever  is  abating,  and  is  in 
proportion  to  the  remittency  of  the  temperature. 

It  may  be  very  profuse  and  necessitate  a change  of 

clothing  four  times  a night.  During  sleep  is  the 

• ! 

most  favourable  time,  and  it  will  be  seen  to  come 
up  in  great  beads  on  the  forehead,  collect  in  a 
little  pool  in  the  suprasternal  notch  and  trickle 
in  a stream  over  the  sternum  and  down  the  flanks. 
The  Sweat  contains  the  toxins  of  the  disease,  but 

N 

not  the  microbe,  as  has  been  proved  by  the  injec- 
tion into  animals  (Med.  Fe^er  Reports). 

I \ ' 

i 

-'Eruptions:-  The  skin  becomes  sodden  as  the  result 

N 

of  such  profuse  diaphoresis  and  liable  to  microbic 
invasion.  Sudamina  are  common,  so  are  boils,  and 
small  abscesses. 

Haemorrhagic  Eruptions  (a)  small  subcutaneous 

haemorrhages  half  the  size  of  a pea  and  giving  a 

shotty  appearance  frequently  occur  in  very  severe 

or  malignant  cases;  they  become  pustular  and  burst 

« 

through  the  skin,  leaving  a deep  circular  pit  as 
if  a shot  had  become  embedded  and  then  removed. 
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(b)  small  red  spots  frequently  occur  on  the  flanks 

i 

and  abdomen.  (c)  Purpuric  rashes  on  the  thighs 

•>  V 

and  legs  occurred  twice  in  one  case  of  which  a 
photo  is  given  (Photo  10).  This  was  a long  con- 
tinued case  with  scorbutic  symptoms  and  also  had 
very  severe  urticaria.  Intense  urticaria  occurred 
in  three  of  my  cases,  in  two  cases  on  the  12th 
day  and  in  the  other  (mentioned  above)  on, the 
74th  day.' 

The'  hair  suffers  from  the  general  debility 

t 

and  falls  out,  but  the  damage  is  rarely  permanent. 
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Photo  10. 
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Urinary  System. 

Bladder  irritation  and  frequency  of  mic- I • - 
turltion  - particularly  troublesome  in  the  night 
time  - is  a common  complaint  during  the  incubation 
and  invasion  stages.  Later  on  in  severe  cases 
retention  of  urine  may  occur,  especially  in  neurotic 

I 

subjects.  Cystitis  may  be  present  but  is  usually 
associated  v/ith  retention.  Disease  of  the  kidneys 
arising  ”de  novo"  in  the  course  of  the  disease  has 
not  been  met  with  in  my  experience,  but  an  old 

s 

trouble  may  be  lighted  up  afresh  or  as  in "one  of 

my  cases  an  attack  of  Malta  Fever  may  supervene 

on  an  attack  of  acute  nephritis.  - 

' The  Urine.  . * 

In  order  to  arrive  at  som.e  idea  of  the 

alterations  in  the  urine,  I carried  out  a series 

of  observations  on  six  patients  representing  the 

urinary  excretion  of  129  days.  The  following  ' 

plan  was  followed  throughout.  . . ^ 

Collect  ion  of  samples:-  , waking  in  the  early 

morning  the  patient  was  mad^  to  pass  urine  into  a 

sterile  flask,  this  was  usually  about  6 a. m.  and 

the  flask  was  labelled  "a. m. ".  A "p.m. " sample 

♦ 

was  also  collected  as  aseptically  as  possible  in  a 
sterile  flask  at  6 p.m.  All  the  rest  of  the 
twenty-four  hours'  urine  (6  a.  m.  to  6 a.  m.  ).was 
collected  in  a large  bottle  kept  at  the  bedside; 
at  the  end  of  the  twenty-four  hours  this  was 
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. measured , shaken  up  and  a sample  taken  in  a flask 
labelled  "rest".  The  quantity  passed  into  the 
bedside  bottle  -♦••‘■the' al' m.  sample  I-**  the  **p.m.’' 

I - 

sample  gave  the  total  passed  in  24  hours. 

Examination  of  seimples:-  Each  of  the  "a.m.  ” "p.ra.  " 
and  ’’rest”  samples  was  examined  for  - colour, 
specific  gravity,  reaction  to  litmus,  total  acidity 
in  hot  and  cold,  albumen,  sugar,  microscopic 
sediment  and  presence  of  M.  Melitensis  by  culture. 
These  samples  were  then  mixed  together  in  pro- 
portionate quantities  and  tested  for  urea,  uric 
•acid  and  chlorides. 

Colour;-  when  the  temperature  is  high  and  also  ^ 
when  there  is  diaphoresis  the  colour  is  dark, 
resembling  sherry. 

Quantity;-  This  varies  with  the  temperature '^nd  the 
amount  of  diaphoresis,  see  Charts  25,  26  and  29, 
in  which  ,the i quant ity  is  diagrammatically  repre- 
sented and  compared  with  the  temperature  curve. 
Specif  ip  Gravity;-  A referenv^e  to  Charts  25,  26  and 

r 

29  will  show  how  this  is  affected  and  its  relation 
to  the  temperature  and  the  total  quantity  excreted. 
Note  the  normal  variation  in  normal  persons  during 
the  hot  season  in  Malta,  viz;  total  quantity 
about  1260  cc.  daily  and  specific  gravity  1023. 

In  the  cases  examined 

' the  average  sp.  gr.  of  117  "a.m."  SEunples  was  1016»97 
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the  average  Bp.gr.  of  109  samples  was  1017*2 

" ” " " 129  "rest"  1016*56 

The  lowest  density  noted  was  1002  and  in  another 
case  1007,  both  these  were  "rest”  samples,  and  the 
density  of  the  total  24  hours  sample  was  1010  in 
each  case.  It  is  worthy  of  note  that  in  each  case 
M.  Melitensis  was  being  excreted  in  considerable 
quantities  on  these  respective  days. 

Reaction  to  litmus:-  The  ”a. m. ” and  ”p.m. ” samples 

' ' I 

being  fresh  and  preserved  in  sterile  plugged  flasks 
COe-^C  cotJ.cL  . 

were  as  a rule  decomposed,  had  a heavy  sediment, 
smelt  ammoniacal  and  gave  an  alkaline  reaction. 

Total  acidity:-  This  v/as  tested  in  the,  cold  and  at( 
boiling  point.  The  indicator  used  v/as  phenolthaMn, 
and  the  reagent  a decinormal  solution  of  sodium 
hydrate.  To  the  cold  was  added  ammonium  oxalate 
(crystals)  to  saturation  and  the  difference  between 
the  acidity  in  the  cold  and  at  boiling  point  repre- 
sentad  the  inorganic  acids.  ^The  results  are  given 
in  cc,  o-f  normal  soda  solutio^  which  would  be 
required  to  neutralise  1000  cc.  of  the  sample  under 
consideration. 

i 

To  obtain  a normal  standard  morning  samples 
from  twenty  healthy  men  were  tested  and  found  to 
give  the  follov/ing  average  result  - that 
the  acidity  in  the  cold  was  represented  by  63*72 

9 

and  at  boiling  point  by  105-22. 
the  difference  (representing ‘inorganic  aciditj^*=  41*  5. 
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that  iB,'40  per  cent  represent b the  normal  amount 

'of  inorganic  acidity  in  the  total  acidity. 

■ The  following  table  gives  the  average  of  all 

' , the  obeervatione  compared  with  normal. 
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These  observations  point  to  a considerable 

I 

reduction  of  total  acidity  but  that  the  reduction 
does  not  affect  the  inorganic  acidity.  The  large 
percentage  of  inorganic  in  the  "rest"  samples 
may  be  explained  by  decomposition. 

4 

If  a closer  examination  of  the  results  is 

made  and  the  daily  observations  compared  with  the 
* 

temperature  chart  we  find  what  I have  diagram-  . 
raatical-Iy  represented  in  Chart  27.  This  shows  - 
an  extraordinary  variation  between  the  morning 
and  the  evening  acidity.  This  is  probably  ex- 
plained by  the  defervescence  shown  in  the  chart 
and  the  diaphoresis  w'hich  v/ould  occur  each  night. 

A further  analysis  of  the  above  chart  shows  that 
the  porportion  between  the  hot  and  cold  readings 
shows  little  variation,  - in  other  words  that  the 
inorganic  acidity  does  not  vary  much  in  proportion 
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Chart  27, 

Showing  variation  in  Acidity  of  Urine  during 
Deferveecence  and  Diaphoresis. 
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to  the  total.  The  following  chart  depicts  these 
variations  plotted  about  a line  representing  the 
average  percentage  of  inorganic  acidity  in  Malta 
Fever. 

Chart  28. 

Variation  in  pro'portion  of  Inorganic  Acidity  to 
Total  Acidity  during  Defervescence  and 
Diaphofesisi' 

•i  - ^ y 7 ^ /o  //  /-j. 

i , 


The  elaboration  of  these  observations,  which 
of  necessity  under  the  circumstances  were  more 
or  less  crude , may  appear  laboured , but  I think 
they  are  of  sufficient  interest  to  record,  quite 

4 

apart  from  the  consideration  of  the  labour  entailed 

in  making  the  observations',  which  numbered  con- 

» 

siderably  over  3000. 
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Total  Solids:-  These  were  calculated  from  the 
specific  gravity ,• and  .were  found  to  be  considerably 
below  normal.  The  accompanying  chart  (Chart  29) 
represents  the  total 'solids  in  four  cases.  The 
average  of  the  four  observations  on  each  day  is 
plotted  and'  the  resulting  curve  compared  with  the 

• t * 

average  mean  temperature,  the  quantity  and  the 
* */ 

specific  gravity  of  the  same  four  cases.  The 

text  book  normal  (60  to  70  grammes ' daily ) was 

found  to  represent  fairly  accurately  the  normal 

% 

summerexeretion:.'  of  total.. solids  in  Malta. 
Chlorides:-  were  found  to  be  slightly  diminished 
and  more  so  during  pyrexia. 

Phosphates;-  were  not  calculated  quantitatively  but 
judging  from  the  observations  on  inorganic  acidity 

and  the  dense  deposits  of  phosphates  which  , 

\ ' ■ 

occurred  when  the  urine  turned  alkaline  their 
total  excretion  is  not  diminished  and  in  proportion 

to  the  irest  of  the  solids  i^ increased. 

j- 

Urea:-  This  is  decreased  considerably  during 
defervescence  and  diaphoresis,  and  so  also  ip 
Uric  acid:-  crystalscof  uric  acid  are  readily 
deposited  in  samples  that  are  kept  in  sterile 
flasks  where  the  urine  remains  acid. 

Albumen  is  very  rare  even  during  high  fever.  Of 

I 

course  it  is  present  when  there  are  kidney  or 
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bladder  complications,  i . 

Blood,  apart  from  the  above  mentioned  complications 

has  never  been  noted.  . • 

* ' • 

Sugar  has  not  been  noted. 

Pus  occurs  with  cystitis. 

Ehrlich’s  Diazo  Reaction  is  said  to  occur,  but  only 

* 

in  the  early  stages.  ’ Personally  I have  no  ex- 
perience of  it. 

Deposits:-  Urine  preserved  in  sterile  flasks 
rem.ains  acid  for  an  indefinite  period  and  rarely 
shows  a marked  deposit.  There  is  usually  some 
mucus, and  it  is  noted  that  its  presence  in  some 
quantity  is  associated  with  the  presence  of  the 
Micrococcus  in  the  urine  (see  Bacteriology  of 
urine).  Crystals  of  uric  acid  readily  form  on  the 
sides  of  the  vessel  and  crystals  of  oxalates  are 

usually  present.  Amorphous  urates- are  also  / 

* ' . / 

s 

common.  In  alkaline  urine  there  is  always  a very 

* ^ « 

large  deposit  of  phosphates\^and  urates. 

i \ • . 

r 

Bacteriology  of  the  Urine. 

I 

ThAt  the  specific  microbe  is  excreted  in  the 
urine  of  patients  was  first  demonstrated  by  ' 
Horrocks  and  the  writer  in  1904,  and  in  1904-5  the 
writer  further  elaborated  the  work.  (Horrocks  - 
Med.  Fever  Reports  I;  Kennedy  ^ M. P.  Reports  III) 
2500  specimens  (520  with  Horrocks)  have  been 
examined  and  the  M.  Meli tenses  recovered  from  225. 

t 

= 9X.  54:^  of  the  cases  examined  gave  the  microbe, 
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some  of  these  were  examined  for  a short  time  only, 
and  where  the  examination  was  continued  for  over 
20  days  the  percentage  of  recoveries  of  M. M.  was 


72. 


The  technique  employed  has  been  fully  describe 
in  the  Reports.  After  the  meatus  urinarius  had 
been  cleaned  with  antiseptic  the  patient  passed 
his  urine  direct  into  a sterile  test  tube  or 
flask;  a sterile  pipette  was  used  to  distribute 
i cc.-j  cc.  or  2'  cc.  of  the  urine  on  to  the  surface 
of  two  nutrose-glucose-litmus-agar  plates;  the 
plates  were  incubated  upside  down  at  37°0.  for 
4 or  5 days.  The  colonies  of  M.  Melitensis  * 

begin  to  become  visible  to  the  naked  eye  on  the 
third  day,  but  require  four  days  incubation  to 
attain  a wo’rkable  size;  a small  percentage  require 
five  days'  incubation.  Likely  blue  colonies  were 


i 


then  fished  and  tested  for  agglutination  against 
a MaJLta  Fever  serum  diluted^to  1-1000  times.  This 
provingj.sat i sfactory  the  col^y  was  subcultured  on 
an  agar  slope,  placed  in  litmus  milk  and  tested  by 
Gram's  stain. 

The  results  were  graphically  illustrated  by  - 
me  by  inserting  the  result  of  the  urinary  examina- 
tion in  the  temperature  charts,  and  some  of  the 
more  interesting  are  inserted  here.  It  will  be 
noted  that  a "O'*  means  - urine  examined  but  no 
M.  Melitensis  recovered,  a " ” means  - M.  Meli- 
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tens! 8 recovered,  and  the  figures  below  each  red 

♦ 

cross  mean  the  number  of  M.  Melitensis  colonies 
recovered  from  each’  cc.  of  the  urine  sample.  i 

A study  of  these  charts  shows  that  the  excre- 
tion occurs  during  defervescence  and  convalescence, 
and  but  rarely  during  the  height  of  the  fever. 

Also  that  it  tends  to  stop  on  the  approach  of  a 
relapse  of  fever. 

The  quantity  excreted  varies  from  a small  more 
or  lees  regular  number  daily  to  a sudden  gush  of 

innumerable  cocci  , and  also  varies  with  the 

I 

t 

duration  and  severity  of  the  disease. 

The  time  of  day  at  which  there  is  most  chance 
of  finding  the  micrococcus  is  in  the  early  morning, 
and  the  majority  of  samples  examined  were  obtained 
at  this  time. 


• Reference  to  charts. 

Chart  7,  page  91.  M.M.  was  isolated  post  mortem 
from  the  urine  in  the  bladder. 

\ 

Chart  91,  page  92,  examinatiorlk  of  urine  during  whole 
o^  illness.  Illustrates  well  the- excretion 
during  convalescence. 

Chart  10,  page  92,  on  the  89th  day  a sudden  gush 
of  micrococci' appeared  - any  number  bet, ween 
500  to  800  cocci  in  each  drop  of  urine. 

Chart  11,  page  92,  excretion  during  defervescence 
and  cessation  on  approach  of  a relapse 
(50th  day). 

Chart  15,  page  95,  excretion  irregular  but 
especially  in  defervescence. 

Chart  16,  page  95,  very  slight  excretion  in  a case 
where  infection  had  become  localised  chiefly 

in  the  lumbar  region. 
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Chart  17,  page  95,  a similar  case  to  16. 

Chart  20,  page  98,  excretion  during  convalescence. 

Chart  30.  page  127, shows  very  prettily  the 
excretion  during  defervescence. 

Chart  31  page  127,  excretion  at  the  end  of  a very 
long  case,  the  chart  begins  at  the  170th 
day.  On  the  192nd  day  a tremendous  gush  of 
cocci  appeared,  the  colonies  on  the  plates 
were  quite  innumerable  and  the  accompanying 
photos.  11  and  12  give  an  excellent  idea  of 
its  appearance.  It  will  also  be  noted  on 
this  chart  that  from  the  227th  day  to  the 
250th, morning  and  evening  samples  were 
examined,  and  that  M.  Melitensis  was  recovered 
from  the  morning  samples  16  times  and  from 
the  evening  9 times. 

The  association  of  mucus  with  the  micrococcus 

in  the  urine  has  been  noted  above,  and  experience 

I 

proved  that  the  micrococci  were  always  more 
plentiful  in  the  mucus  than  in  any  other  part  of 
the  samples  (e.g.  supernatant  fluid). 

The  earliest  day  of  disease  on  which  the 
micrococcus  has  been  isolated  from  the  urine  is 
the  15th  and  the  latest’  day  on  which  it  may  be 

found  would  appear  to  be  indefinite.  An  interest- 

!.  \ 
ing  fact  was  brought  out  by  Shaw  (Med-.  Fever 

Reports  IV)  that  ambulatory  cases  of  Malta  Fever 

are  common  amongst  the  Maltese  and  that  these  act 

as  ^’carriers".  To  take  one  case  as  an  example 

A dockyard  labourer  was  found  to  have  M. Melitensis 

in  his  urine  to  the  number  of  26,631  colonies  per 

cc.  urine  on  5th  July  1905.  He  stated  that  he 

had  ’’fever*'  10  months  previously,  but  at  the  time 
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■>3£S  3*  severe  Undulant  Type  in  Neurotic  Subject 
complicated  with  retention  of  urine  and  cystitis. 


Chart  33 • 


lay- 

7.  Admitted.  Has  been  employed  in  laboratory  and 
thinks  he  contracted  the  disease  there.  Serum 
reacts  M.Li.  incomplete  1-10. 

'EO.  Progress  has  been  normal  so  far,  but  he  is 

worrying  and  is  of  a neurotic  temperament,  and 
thinks  he  can't  sleep.  No  reaction  to  Enteric. 

21.. Congestion  both  bases.  Temperature  104°  rather 
high.  Irrigation  of  bowel  and  hypodermics  of 

strychnine'  started. 

1 

23.  Progress  very  satisfactory  until  to-day  when 
temperature  has  risen  again.  He  is  becoming 
very  peevish  and  trying,  demanding  a gre.at 
deal  of  attention. 

11.  Complaining  greatly  of  his  bladder  which  was 
found  full  and  forty  ounces  of  urine  were 
dravm  off  by  catheter.  Becoming  more  difficult 
to  manage  and  aggravating  his  illness  by 
anticipating  and  imagining  things.  The  con- 
traction of  the  spljincter  urinae  is  so  great 
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photos  of  Nutrose-glucose-litmus-agar  plates 
inoculated  with  i cc.  urine  from  case  of 
Malta  Fever  on  the  192nd  day  of  disease  (vide 
Chart  31,  p.  127)  after  four  days’  incubation. 


■ ♦.  V'  / 


Photo  11. 

Fresh  urine  -Icc. 
Innumerable 
colonies  of 
M.M.  ~ very  few 
contaminations. 


Photo  12. 

i cc.  of  same 
urine  after 
being  kept  4 
days  in  sterile 
test  tube  pre- 
vious to  being 
planted  out  on 
plate.  Note  how- 
pure  i s the 
culture  still 
and  no  diminu- 

V 

tioh  in  numbers. 

- Growth  is  perhaps 
not  quite  so 
vigorous  as  in 
the  fresh  sample. 
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of  his  ’•discovery’*  his  temperature  was  consistently 
normal  and  during- the  v/hole  of  the  observations 
he  was  never  off  duty  from  sickness.  The  examina- 
tion was  carried  out  more  or  less • regularly  twice 

V 

a week  till  the  end  of  1906  and  the  first  sample 
was  examined  on  the  3rd  July  1905.,  The* following 
table  gives  the  average  daily  number  of  colonies 
M.M.  per  cc.  urine  by  months. 


Table  8. 
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When  I left  Malta  I made  arrangements  to  have  the 
urine  of  this  man  examined  regularly,  but  up  to 
date  have  not  heard  the  result.  Such  an  extra- 
ordinary case  is  not  by  any  means  an  isolated  one, 
and  the  presence  of  such  carriers  m.ust  be  a very 
important  factor  in  the  epidemiology  of  the 
disease.  It  probably  has  not  so  much  importance 

N 

as  a direct  factor  but  indirectly  through  the 
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medium  of  the  lower  animals  (especially  goats)' its 
importance  is  considerable.  The  microbe  loses 
none  of  its  virulence  by  its  passage  through  and 
its  excretion  in- the  urine  of  man. 


Reproductive  System. 

Male:-  The  reproductive  functions  partake  in  the 

I 

general  irritability  or  excitation  in  the  begin- 
ning. In  severe  cases  with  cerebro-sbinal 

irritant,  symptoms  masturbation  may  be  a prominent 

] 

i 

symptom,  it  -may  be  uncontrollable  and  almost  an 
unconscious  act,  probably  there  has  been  a ^ 

v/eakness  in  this  direction  previously.  In  a 
malignant  case  I have  seen  the  scrotum  torn  in 
holes  by  the  nails  of  the  patient  in  his  delirium. 

\ 

Epidydimitis  and  Orchitis  occur  in  about  5%  of 
cases.  It  starts  as  a small  hard  swelling  at  the 
inferior  part  of  the  epidyd^mus,  rapidly  spreading 
to  the  testicle  causing  some\ef fusion  into  the 
tunica  and  producing  a red  tense  swelling  the 
size  of  a tangerine  orange.  I have  only  seen  one 
case  go  on  to  suppuration.  No  permanent  damage 
is  done  to  the  organ.  Usually  this  is  a sequel 
to  the  fever  and  occurs  as  the  patient  is  pro- 
gressing tov/ards  convalescence,  it  is  accompanied 
by  a sharp  and  sudden  rise  of  temperature  (103^ 

, to  105*^)  which  rapidly  subsides.  Frequently 
however  it  is  the  first  symptom  noted,  and  in 
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th8E8  circumstances  may  be  mistaken  for  venereal 
disease.  There  is  no  association  betv^een  this 
symptom  in  Malta  Fever  and  a previous  history 
of  gonorrhoea. 

An  interesting  fact  and  one  that  I have  not 

! 9- 

seen  noted  is  that  seminal  emissions  occurring 
during  convalescence  may  be  blood  stained.  Such 
a symptom  naturally  causes  much  alarm  to  the 
patient,  and  his  mind  should  be  set  at  rest  by 
assuring  him  that  the  disorder  is  only  temporary. 


Female:-  The  Catamenia  are  suppressed  during  a 
severe  attack  and  dysmenorrhoea  and  amenorrhoea 
may  be  premonitory  symptoms. 


Pregnancy  is  not  as  a rule  affected  unless  the 
disease  be  very  severe  (see  also  Malta  Fever  in 
infants  and  pre.gnant  goats.  Part  I p.33.  ) The 
milk  of ^ women  who  have  had  the  disease  during 
pregnancy  or  during' the. ipuerperium  'contains'- the 
micrococcus  and  gives  t’  ''  lutination  reaction. 


The  milk  is  as  a rule  so  scanty  that  the  child 


has  to  be  hcTd  fed,  or  so  altered  that  the  child 

A 


refuses  it,-  The  micrococcus  has  been  recovered 
in  large  numbers  from  the  milk  of  a woman  who  had 
the  disease  18  months  previously  during  the 


puerperium. 
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temperature  varied  between  normal  and  99°  occasion- 
ally going  up  to  100°  and  his  serum  did  not 

agglutinate  M.  Melitensis  in  - dilution.  I drew 

40 

off  the  fluid  from  his  joint  and  obtained  a pure 
culture  of  M.  Melitensis.  His  history  was  that 
six  months  previously  he  had  been  in  Hospital  for 
13  days  with  what  was  diagnosed  subacute  Rheu- 
matism after  a wetting,  and  that  ever  since, he  had 
suffered  from  pains  which  finally  settled  in  his 

I 

shoulder.  This  man  evidently  never  suffered  from 

an  attack  sufficiently  severe  to  give  him  an 

appreciable  degree  of  active  immunity,  consequently 

the  organism  finding  itself  in  the  more  or  less 

stagnant  synovial  fluid  was  able  to  settle  down. 

That  the  M.  Melitensis  always  finds  a man's 

v/eak  spot  is  a saying  especially  true  of  the 

nervous  system,  whether  mental  ot  physical,  and 

where  symptoms  become  unduly  prominent  one  looks 

for  "some  predisposing  cauoe\  It  may  be  exposure 
! \ 

to  draught,  prolonged  pressure  on  the  buttocks  and 
sacral  regions  through  lying  in  bed  or  a neurotic 
tendency.  , 

The  sensory  nerves  most  frequently  affected  are 
the  Sciatic  , Sacral  and  Lumbar.Sciatica  in  a very 
severe  form  occurs  in  about  lOX  of  cases,  a much 
larger  proportion  being  affected  in  a milder 
degree.  It  renders  the  patient  quite  helpless 
‘and  the  least  movement  is  almost  unbearable.  Pain 
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in  tho  coccygeal  region  is  frequently  associated 
with  it. 

When  the  Lumbar  and  lower  dorsal  nerves  are 
affected  there  are  girdle  pains,  severe  intestinal 
neuralgia  and  colic,  and  neuralgia  of  the.  ileo- 
inguinal  associated  v/ith  excruciating  lumbago  - 
fortunately  this  is  not  very  common. 

V/ith  regard  to  motor  nerves:-  Urination 
and  defaecation  may  become  involuntary  and  the 
tendon  |reflexes  exaggerated. 

The  Vaso  motor  and  nutritive  functions  are 
disorganised  and  great  care  is  necessary  to  avoid 
bedsores. 

Cerebral  and  Mental  Functions:-  In  the  initial 
invasion  stage  with  slight  pyrexia  there  may  be 

. A 

cerebral  stimulation .which  in  the  writer's  case 
was  evidenced  by  a brilliant  innings  at  cricket. 
Sleeplessness  is  a pronounced  symptom  with  general 
irritability.  In  severe  c^ses  there  is  cerebro- 
spinal iirritation  and  psrhapV  pressure  symptoms :- 
for  instance  - take  the  case  represented  by 
Chart  5 , p.  91 ; on  the  8th  day  and  since  admission 
intense  headache.  11th  day,  sleeplessness;  12th, 
restless  and  rambling.  13th,  v/ild  delirium  - 
pulse  116;  14th,  no  sleep,  noisy  deii-riura:  15th, 
very  v/ild,  trying  to  get  out  of  bed,  constant 
muscular  jerking,  slight  retraction  of  head, 
.unconscious;  17th  - quieter unconscious , pulse 
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136;  19th  - unconscious,  constant  muscular 
jsrking,  pulse  156,  death,  (see  morbid  anatomy). 
Delirium  of  a less  vidlsnt  type  is  common,  with 
mild  hallucinations  and  delusions. 

Temporary  mental  enfeeblement  is  usual  and  with 
a neurotic  tendency  the  results  may  be  serious. 
Cases  v/ith  such  a tendency  develops  hysteria  and 
refuse  food  or  imagine  themselves  worse  than  they 
are.  One  case,  actually  developed  retention  of 
urine  followed  by  cystitis,  because  he  said  his 
father  had  suffered  from  cystitis. 

Mental  depression  is  a pronounced  effect  of  the 
disease  and  may  develops  into  Melancholia  or 
Delusional  Insanity. 

In  three  cases  l have  seen  a peculiar  form 

of  epileptiform  seizure  accompanied  by  a rapid 

pulse,  sometimes  uncountable,  tetanic  movements, 

rolling  of  the  eyeballs  and -complete  unconscious- 

nes'B.  It  usually  occurs  a'l^  the  climax  of  a rapid 

1 \ 

rise  of  temperature,  and  may  be  followed  by  a 
profound  stats  of  collapse. 

After  severe  cases  a mild  form  of  para- 

4 

piegia  of  the  1 ow-e-i*  extensor  muscles  below  the 
knee  may  be  present,  and  is  due  to  wasting  and 
neurasthenia.  There  is  usually  tingling  and 
hyperaesthesia  of  the  dorsal  aspect  of  the  toes 
and  foot  extending  up  the  leg  due  to  the  pressure 
’ of  the  bedclothes. 
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Locomotory  System. 

What  I have  said  in  my  remarks  on  the  Nervous 
System  with  reference  to  the  relative  severity  of 
pyrexia  and  local  'symptoms  refers  also  to 
arthritic  symptoms. 

Effusion  into  joints  and  bursas  occur  in 
30  to  40X  of  cases  and  are  more  often  multiple 
than  single.  I do  not,  like  other  observers, 
attach  much  importance  to  the  order  of  frequency 
in  which  the  various  joints  are  affected,  as  i 
believe  that  their  occurrence  is  more  or  less 
accidental  and  can  be  explained  by  some  exposure 
to  cold  or  pressure,  undue  exertion,  or  idiosyn- 
crasy of  the  patient.  For  instance  Hughes  states 
that  the  hip  is  most  frequently  affected;  this  is 
not  my  experience,  as  a very  small  proportion  of 
my  own  patients  were  so  affected,  indeed  a larger 
proportion  suffered  from  effusion  into  t-he  costo- 
chondral, costostemal  or  6:^emoclavicular 
articulations,  a complicatioiV  not  mentioned  by 
Hughes.'  In  the  writer’s  own  case  the  sitting 
posture  and  supporting  the  elbows  on  an  armchair 
accounted  for  effusions  into  the  ischial  and  the 
olecranon  bursae,  and  an  increase  of  walking 
exercise  occasioned  the  synovitis  of  the  ankles. 

It  has  been  suggested  that  the  pressure  of  the 
bedpan  and  the  stretching  to  reach  the  bedside 
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table  may  be  the  exciting  causes  of  hip  and 
sciatic  trouble  on  'the  one  hand  and  shoulder  on 
the  other. 

The  joints  most  frequently  affected  are  the 
ankles,  knees,  hips,  ileosacral,  vertebral 
(lumbar  and  lower  dorsal)  shoulder,  elbow,  wrist, 
fingers,  sternoclavicular,  costochondral  and 
costosternal. 

The  effusion  may  be  acute,  subacute  or 

chronic.  The  acute  appears  suddenly,  produces 

* 

a hard  tense  swelling,  rarely  any  redness,  is 
very  painful  and  is  accompanied  by- a rise  of 
temperature:  it  may  disappear  as  suddenly.  The 
chronic  is  illustrated  by  Case  1 (vide*  R. A.M. C. 
Journal,  March  1905)  mentioned  under  the  Nervous 
System,  page  132»  where  the  organism  was  isolated 
from  the  shoulder  joint.  This  case  was  rapidly 
cured  by  drawing  off  the  excess  of  fluid  and 
injecting  1-80  carbolic  soi^ution.  I believe 
this  wsiB  the  first  case  in  T)^ich  the  organism 

y 

was  isolated  from  a joint,  and  I have  since 
demonstrated  its  presence  in  other  joints  (e.g. 
knee)  when  the  seat  of  effusion.  One  of  the  most 
troublesome,  persistent  and  fortunately  rare 
is  effusion  into  the  sternoclavicular  joint,  it 
may  attain  the  size  of  a hen's  egg. 

I have  never  seen  suppuration  occur  in  any 
joint  effusion  of  pure  micro'coccic  origin,  except 
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in  the  costosternal  and  costochondral,  bat  of'"' 

these  cases  a large  proportion  suppurate.  The 

« 

pus  from  them  gives  a pure  culture  of  M. Kelitensi s. 
It  may  be  suggested  that  these  effusions  into 
the  rib  articulations  may  be  the  result  of  the 
vigorous  sponging  that  my  cases  underwent  as  a 
routine  treatment.  • 

Bursitis  has  been  already  mentioned’,  and  is 
common  to  all  those  bursae  liable  to  frequent 
or  excessive  pressure. 

The  Muscles  undergo  v/asting  in  proportion  to  the 
severity  of  the  disease  (see  photo  9,  page  110) 
and  paraplegia  of  the  leg  muscles  has  already 
been  noted.  Twitching  of  the  mouth  and  tremors 
of  the  limbs  are  present  in  severe  cases,  es- 
pecially when  complicated  with  alcohbiism. 

n 

■ Subsultus  tendium  occurs  in  fatal  cases  with 
"typhoid"  condition*- 
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MORBID  ANATOMY  AND  POST  MORTEI.1  BAOTSRIQLOGy'^  ' 
The  Post  mortem  appearances  of  the  disease 
"per  se"  are  not  very  striking  and  as  a rule  the 
interest  of  the  examination  lies  in  the  presence 
of  some  concomitant  or  intercurrent  affection. 
General  appearance:-  Emaciation  pronounced  except 
in  cases  of  short  duration.  Post  mortem  rigidity 
passes  off  soon. 

The  Integument  presents  one  or  several  of  the 
appearances  previously  described:  shotty  hae- 
morrhages becoming  pustular  and  forming  circular 
depressed  ulcers  most  numerous  on  the  back  and 
flanks.  Boils,  small  ulcers  and  bedsores  over 
the  sacral  region.  The  scrotum  may  be  scratched 
and  even  tom  in  cases  with  cerebro-spinal  '••• 
irritation.  Bruised  places  due  to  subcutaneous 
haemorrhages. 

Thorax:"-  the  pericardial  fluid  is  sometimes 
increased  but  no  inf lammat i^<^  of  the  membrane 
has  been  noted.  ' • . 

The  Heart  muscle  is  thin  and  flabby  and  the 
ventricles  may  be  dilated.  I have  not  seen  , 
vegetations  on  the  valves.  There  is  generally 
antemortem  clot. 


Results  of  sixteen  P.M.  examinations  made  by  the 
writer  or  at  which  writer  was  present.  Some  have 
been  already  mentioned  in  Med. Fever  Reports,  vols. 

. IV  and  VI.  Instances  where ‘ interest ing  compli- 
cations were  present  are  more  fully  described 
further  on. 
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The  lungs  are  always  the  seat  of  basal  congestion 

v/hich  has  usually  proceeded  to  a pneumonia  of  a 

# 

broncho-pneumonic  type  with  oedema  of  surrounding 
parts  and  choking  of  the  Bronchioles  with  a 
frothy  secretion.  A lobar  pneumonia  has  been 
noted  in  a case  previously  mentioned.  Recent 
pleuritic  adhesions  are  usual  in  association  with 
the  lung  affection,  and  some  increase  of  pleuritic 
fluid. 

Abdomen:-  In  one  case  the  recti  muscles  were 

! 

found  ruptured  due  to  excessive  retching.  There 
was  a great  deal  of  fluid  in  the  peritoneal 
cavity. 

The  Intestines  present  patches  of  congestion 
visible  through  the  peritoneal  surface  but  es- 
pecially marked  on  the  mucous  surface.  These 
patches  are  specially  large  and  numerous  in  the 

* r 

lower  third  of  the  ileum,  the  injected  vessels 

give  an  arborescent  appearance,  there  may  be 

\ 

some  submucous  haemorrhage sNy and  the  contents  of 

r 

the  intestines  may  be  dark  in  places  suggesting 
haemorrhage.  The  v/asted  and  friable  state  of 
the  intestines  is  specially  to  be  noted  and* is 
most  noticeable  in  the  above  mentioned  part  of 
the  ileum;  in  this  part  also  the  mucous  coat  is 
so  thin  as  to  be  almost  invisible,  and  higher 
up  and  in  the  stomach  it  lookw  sodden  and 
swollen.  The  peyer’s  patches  are  not  affected. 
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in  only  one  case  (Bcusfield  - R.  A.M.  C.  Journal.--- 
1906,  I.  173)  have  I seen  ulceration  of  this  part 
of  the  intestine  (the  ileum).  It  was  indistin- 
.guishable  from  an  enteric  ulcer  hut  bacteriological 
examination  gave  negative  results  to  B. Typhosus. 
Several  such  cases  have  been  reported,  but  i 
believe  the  occurrence  of  such  ulcers  to  be 
accidental  (cp.  ulcer  of  stomach  reported  further 
on,  p. 161  ).  The  large  intestine  sometimes 
presents  numerous  small  circular  ulcers,  and  they 
are  associated  in  my  mind  with  those  cases  which 
present  a "typhoid  condition"  in  their  last 
stages.  The  mesenteric  glands  are  usually  enlarged 
softened  and  fluctuating,  and  pure  cultures  of 
iVi.  I.lelitensis  in  enormous  numbers  are  obtained 
from  them.  A striking  feature  in  almost  every 
case  is  the  intense  haemorrhagic  infiltration  of 

r 

the  subperitoneal  connective  'tissue  and  of  the 
muscles  in  the  region  of  th^.  lumbar  vertebrae. 

I.  \ 

This  condition  extends  from  the  middle • line* out 
towards  the  kidneys  and  dovmwards  into  the  pelvis. 
The  Spleen  in  every  case  is  enlarged,  of  a dark 
colour  and  very  friable:  it  weighs  from  17  to  19 
oz.  or  more. 

The  Liver  is  enlarged  and  in  long  standing  cases 
presents  a nutmeg  appearance. 

The  Kidneys  are  slightly  congested  but  there  is 
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no ‘marked  macroscopic  change  and  the  capsule 
strips  easily,  (see  complication  Nephritis). 

The  Brain  in  cases  with  cerehro- spinal  symptoms 
shows  acute  congestion  of  the  meningeal  vessels 
and  choroid  plexus,  with  an  increase  of  the 
cerebro-spinal  fluid.  This  increase  may  be  so 
marked  as  to  cause  distinct  flattening  of  the 
cerebral  convolutions.  No  macroscopic  changes 
have  been  noted  in  cutting  up  the  brain. 
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The  results  of  the  bacteriological  examination 
of  15  cases  is  tabulated  below. 


Table  9. 


Organ  Times  ' 

examined. 

Times  Microcc. 
Melitensis  reco- 
vered.’ L 

Spleen 

15 

15 

Liver 

3 . 

3 

Kidney 

7 

6 

Urine 

3 

1 

Lymphatic  Glands 

7 

7 ■ - 

Liediast  inal 

2 

1 

Thoracic 

1 

1 

Mesenteric 

7 

Femoral 

4 

3 

Axillary 

1 

0 

Carot ia 

1 

0 

Heart ' s Blood 

6 

4 

Pericardial  Fluid 

3 

2 

Bone  Marrov; 

4 

2 

Bile 

9 

3 

Bile  duct  and  bladder 

2 

0 

Contents  of  Intestines 

5 

1 

Salivary  Glands 

o 

1 

Thyroid  Gland 

1 

1 

Suprarenal 

1 

1 

Pancreas 

1 

1 

The  tonsils,  pleural  f!luid  and  cerebro- 
spinal' fluid  were  examined  four  times,  once  and 
twice  respectively,  but  v/ithout  a recovery. 

The  organism  is  recovered  from  the  follov/ing 
organs  in  the  greatest  profusion  in  order  of 

I 

precedence.  Lymphatic  glands  (when  fluctuating) 
spleen,  liver,  bone  marrow,  kidney.  The 
observation  that  the  lymphatic  glands  were  so 
favourable  to  the  recovery  of  the  organism 

t 

(Kennedy  - I.L  ?.  Reports  IV)  was  of  the  greatest 
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value  from  an  experimental  point  of  view,  as  it 
was  proved  that  the  organism  remains  in  these  • 

t 

organs  long  after  it  has  disappeared  from  all  other 
parts  of  the  body.  Therefore  it  became  a routine 
practice  when  making  post  mortem  examinations  on 
experimental  animals  to  make  cultures  from  several 
of  the  glands.  In  many  cases  'it  was  the  saving 
of  the  experiment  v/hen  these  organs  were  the 
only  ones  containing  the  micrococcus.  The  re- 
covery of  the  organism  from  the  faecal  contents  > 
of  the  intestines  mentioned  above  v/as  made  by  one 
of  the  members  of  the  M. F.  Commission  after 
repeated  failures. 

I think  that  further  comment  on  the  results 
tabulated  above  is  unnecessary. 
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SOME  INTERESTING  OASES.  . 

The  following  are  selected  from  a 'great 
number  in  order  to  give  some  idea  of  the  severity 
of  the  disease  and  to  illustrate  interesting 
points. 
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Case-  2.  Malignant  Case^  simulating  'Enteric  and 
Complicated  by  Pneumonia. 

Chart  22 . 


Day.  . 

10th  Admitted  on  4th  day  of  illness  with  some  ' 

« 

diarrhoea  and  pains  in  head  and  back,  is 

seriously  ill,  light-headed  at  times,  dull  and 

* 

lethargic,  pulse  slow  and  intermitting  every 
5th  or  6th  beat.  Abdomen  distended  and 
tymphanltic  but  no  pain  and  no  spots,  typhoid 
like  stools.  - , this  was  condition  on  being 
handed  over  to  me  on  10th  day  of  illness. 

Blood  reacts' immediately  and  completely  to  M. M. 
and  incompletely  to  E. T.A.  in  1-10  dilution. 

In  jView  of  all  symptoms  is  treated  as  enteric. 

j-  , 

12th.  Abdomen  softer  - no  spots,  stools  involuntary, 
very  restless  and  constantly  scratching 
himself,  pulse  at  times  very  bad.  Adminis- 
tration of  strychnine  hypodermically. 

13th  pulse  improved,  has  not  been  so  restless,  but 
getting  more  restless  as  day  proceeds. 
Congestion  of  right  lung. 

14th  Had  a good  night  gets  restless  during  day. 
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Pulse  not  intermitting  so  much  but  very  low_,,. 
tension. 

15th  Got  gradually  worse  during  night.  Condition 
this  morning  like  a case  of  perforation^v 
except  that  temperature  has  risen.  Sunken 
appearance,  sweat  of  collapse  and  running 

i 

pulse.  Death  2 p.m. 

Post  mortem  appearances. 

Heart  - 10  oz.  normal. 

Left  lung  - normal. 

Right  lung  - 28^  oz.  the  whole  congested  and  the 

superior  lobe  in  first  stage  of  lobar  pneumonia. 

Abdomen  - contained  a quantity  of  bloody  serum  - no 

lymph  exudation  and  no  perforation.  No  ulceration 

of  intestines,  peyer*s  patches  normal.  Mesenteric 

glands  enlarged  and  fluctuating.  Colon  abnormally 

large.  Caecum  also  much  enlarged,  r Sigmoid  flexure 

took  four  or  five  bends  and  filled  up  the  whole  of 

the  pelvic  cavity.  Liver  muqh  enlarged  and  the  gall 

bladder  v(as  folded  on  itself  possibly 

causing  a syphon  action  v/hich  would 

account  for  the  contents  of  the  intestines  being 

$ 

stained  with  bile  in  parts  only.  This  might  also  ' 
account  for  the  constant  itchiness  of  the  skin. 
Kidneys  - normal. 

Spleen  - 27  oz.  - very  dark  and  friable. 

The  M.  Melitensis  was  isolated  in  pure  culture 

(no  E. T.A. ) from  the  spleen,  kidney,  bile  and 
mesenteric  glands. 
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■ase  5*  severe  Undulant  Type  in  Neurotic  Subject 
aomplioated  with  retention  of  urine  and  cystitis. 


'■'WVA/ 


Chart  33* 


ja 


v’v"\  V'-  wu 


7.  Admitted.  Has  been  employed  in  laboratory  and 
thinks  he  contracted  the  disease  there.  Serum 
reacts  M. M.  incomplete  1-10. 


20.  Progress  has  been  normal  so  far,  but  he  is 

worrying  and  is  of  a neurotic  temperament,  and 
thinks  he  can't  sleep.  No  reaction  to  Enteric. 

21.. Congestion  both  bases.  Temperature  104°  rather 
high.  Irrigation  of  bowel  and  hypodermics  of 
strychnine'  started. 

I 

23.  Progress  very  satisfactory  until  to-day  when 
temperature  has  risen  again.  He  is  becoming 
very  peevish  and  trying,  demanding  a great 
deal  of  attention. 

•1.  Complaining  greatly  of  his  bladder  which  was 
found  full  and  forty  ounces  of  urine  were 
drawn  off  by  catheter.  Becoming  more  difficult 
to  manage  and  aggravating  his  illness  by 
anticipating  and  imagining  things.  The  con- 
traction of  the  spiincter  urinae  is  so  great 


that  grsat- difficulty  is  experienced  in  passing-- 

' • 

the  catheter.  Restlessness  and  sleeplessness 
is  now  marked  and  requires  the  administration 
of  morphia.  Patient  is  gradually  working 
himself  up  into 'an  acutely  hysterical  condition. 
Pulse  is  giving  cause  for  anxiety..  Irrigations 
and  strychnine  started  again. Urotropine. 

35.  Becoming  unmanageable.  Very  noisy  and  sleepless 
Moved  to  a special  ward.  Ammonium  Bromide  and 
hypodermics  of  Strychnine  and  Digitalin. 

Pulse  very  low  tension  108  per  minute.  Catheter 
twice  daily. 

37.  Pulse  better  tension.  Has  had  very  little 

sleep.  Speaks  inarticulately.  Catheter. 

42.  In  spite  of  Trional,  followed  this  morning 

by  Ammon.  Brom.  grs.  XX  every  4 hours  has  had 

no  sleep.  Urine  contains  pus  and  bladder  ^ 

irrigated.  Morphia  suppository. 

44.  Has  had  two  v/ildly  delirious  nights,  might  be 

\ 

better  described  as  wild  listeria  - foul 

i’ 

language  etc.  Getting  increasingly  difficult 
to  pass  catheter  so  having  passed  it^it  is 
tied  in.  Hypodermic  of  morphia  and  Atropine 
continued  each  night  till  51 st  day. 

51.  Has  been  improvement  until  last  tv/o  days,  again 
gets  noisy  and  sleepless.  Oathotcr  worked  out 
twice  to-day  as  urine  very  foul. 

52 • This  morning  urine  is  quite  clear.  Hypnotic 
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Changed  to  eulphonal  which  is  given  in 
grs.  XV  i.d.  . sleeps  well.  Stools  sometimes 
involuntary. 

. . • 

63.  Progress  has  been  variable  day  by.  day,  but 

torrday  an  aggravation  of  all  symptoms,  and  as 

he  has  now  become  accustomed  to  all  the 

usual  hypnotics  and  sedatives  and  not  to  be 

affected  by  them  a hypodermic  of  Hyoscihe 

1 

hydrobromide  gr.—  was  given  last  night  with 

200 

excellent  result.  This  was  continued  nightly 
with  good  results  even  on  the  temperature  (see 
chart)  until  the 

66  day.  At  4 a.  m.  the  hyoscine  was  injected..  -At 
6 a.m.  he  sprang  out  of  bed,  then  fell  back 
in  a convulsive  fit,, foaming  at  the  mouth,  a 
running  pulse,  and  very  flushed  with  a bluish 
tinge.  . y/hen  seen  by  me  at  7,15  he  was  twitching 

all  over,  quite  sensible,  pupils  dilated, 

✓ 

• % 

pulse  regular  and  not  bad.  At  9.30  twitching 
gone,  sweating,  temp.  10)o^  and  pulse  120  feeble. 
71.  Mucri  improved  and  quiet,  until  to-day  when  it 
is  necessary  to  administer  Ammon.  Erom. 

78.  (see  chart)  V/ith  a relapse  of  fever  his  * 
neurotic  symptoms  become  aggravated  and  there 
is  recurrence  of  the  cystitis.  •• 

79.  Administration  of  Strych.  and  Diqitalin  and 

irrigation  of  bowel.  lirotropine. 
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Day^ 

83.  Temperature  normal. 

90.  Pus  still  present.  Gets  so  hysterical  when- 
trying  to  pass  catheterrthat  it  has  to  be 
given  up.  He  is  able  to  pass  urine  himself 
•now. 

Further  progress  of  the  case  of  no  special 
interest.  He  was  invalided  to  England  on  the 
122nd  day  and  made  a good  but  very  protracted 
recovery.  The  .cystitis  gradually  disappeared 
and  v/hat  delayed  his  recovery  most  was  a condition 

of  paraplegia  of  the  extensor  muscles  of  the  leg. 

! 1 • 

He  returned  to  duty  eighteen  months  later. 
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Case  4.  Very  severe  Un'dulant  type. 

Mental  shock prolonged  delirium.  Extreme 
cardiac  debility. 

- Chart  34. 
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Mrs.  R - wife  of  an  officer  takes  ill  when  nursing 
tier  husband  who  has  Malta  Fever.  On  being  told 
that  her  husband  has  been  taken  to  hospital  she 
gets  a great  shock  and  immediately  becomes 
delirious.  The  delirium  is  first  of  all  of  an 
acute  nature,  but  it  gradually  becomes  quieter  and 
settles  dovm  into  a state  of  incessant  muttering 
and  restless  delirium,  recognising  no  one. 

Tliis  is  her  mental  condition  for  the  first  6C  days, 
after  which  there  is  a steady  improvident  and  she 
became  quite  rational  on  the  68th  day. 

Prom  the  40th  to  the, 50th  day  the  heart  gave 
cause  for  anxiety,  the  sounds  almost  Inaudible  and 
sometimes  with  a "galloping"  rhythm;  the  pulse 
rate  varied  from  140  to  160  and  frequently  could 
not  be  felt.  To  make  matters  worse  severe  con- 
gestion of  both  lungs  set  in.  Nourishment  was 
refused  and  nutrient  enemata  had  to  b.e  adminis- 
tered. Prom  the  60th  to  the  70th  day  there  was  an 
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all  round  improvement.  Cougli  became  strong,  and 
expectoration  was  got  rid  of.  Pulse  rate  fell  be 


tween  130  and  150.  Effusion  into  the  left  pleura 


occurred  but  soon  cleared' up.  On  the  82nd  day  • 
shewis  able  to  have  minced  chicken.  Pulse  rate 
still  high  - 10.0  to  120. 

88th  day  - invalided  home  to  England.  Quite 
helpless  and  bedridden.  Note  progress  on  board 
ship,  (see  chart).  . 

In  England  slight  recurrence  of  temperature. 
Cough  troublesome,  expectoration  tinged  with 
blood.  ' Pulse  still  between  100  and  120.  ' 

Patient  arrived  in  England  on  the  11th  August, 


and  spent  all  the  autumn  and  most  of  the  winter 
in  a bath  chair,  regaining  the  use  of  her  limbs 
and  suffering  from  a moderate  degree  of  neuritis. 
In  February  next  the  report  was  ’’putting  on 
weight  rapidly  - still  feels  occasional  twinges 
of  Rheumatism”. 
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I Case  5.  Very  severe  Undulant  Type. 

Cardiac  debility  and  syncope.  Abscesses. 
Chart  35 . 


?te.  W. - Rifle  Brigade.  Admitted  on  6th  day. 
Interesting  as  a chart. 

j Pyrexia  and  feeble  pulse  treated  from  16th  to 

j 

IQth  day  by  hypodermics  of  strychnine  and  Digi- 
talin and  Caffein  with  good  results;  pulse  rate 
100  to  120. 

; iit.ii  nun  iM  1=1  illa.y  I I'-i  11  r 1 mil.  I'lilf'.  Crilt-  Ij’ll  In 

I 

j 140.  Severe  second  wave  with  occurrence  of 
I abscesses  in  left  arm  pit,  right  breast,  and  back 

1 ^ I 

j of  ileum,  opened  on  41st  and  44th  days. 

; Collapsed  condition  from  40th  to  45th  day  with  an 

I 

; I ntf' rin  H.  pul  pp  rvu!  nr  heat)* 

The  rest  of  the  case  sufficiently  indicated 
by  chart.  Nothing  special  to  note. 
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Very  severs  cass  similar  to  Malignant 
Typs  of  cass  but  recovering.  Cerebro-spinal 
symptoms  success  fully  treated  by  severe 
blistering. 

Chart  36 . 


Egt.  V- - Admitted  on  3rd  day. 

The  interest  of  this  cass  lies  in  its 

4.1. 

severity,  and ^threatened  to  end  in  a similar  way 
to  Charts  5 and  7,  in  death,  with  acute  cerebro- 
spinal symptoms.  On  the  appearance  of  cerebral 
symptoms  the  head  was  shaved  and  a large  blister 

■l  -.'  M l 'll  t 'in.l.  H U . ,1  - . IT.  I ,1  , .,n,t  'I 

gradual  improvement  in  symptoms.  During  a further 


aggravation  of  symptoms  and  temperature  another 
blister  was'  applied  on  the  31st  day  and  a course 
of  hypodermics  of  strychnine  started.  The  chart 
Kurriciontly  iridicates  the  further  progress  and 
the  patient  vras  invalided  home  on  the  100th  day 
to  England,  where  he  made  a good  recovery  after 
several  months  in  hospital. 

It  should  be  noted  that  the  ice  pack  was 
triea  on  the  11th  to  15th  days  but  had  no  effect. 

The  temperature  was  seldom  reduced  more  t'nan  b 
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COiViPLI  OAT  IONS  AND  CONGURRSNT  DISEASES  ”■ 

WITH  illustrative  OASES.  ' 

Malta  Fever  is  frequently  complicated  with 

other  diseases  and  infections*  which  may  appear 

in  three  ways.  (1 ) as  a simultaneous  infection 

(2)  as  an  infection  arising  in  the  course  of 

Malta  Fever  and  (3)  previous  to  Malta  Fever  - 

where  the  Malta  Fever  infection  is  a sequel  to  the 

other.  The  latter  is  the  more  common.  In  1904 

I mads  a study of  the  occurrence  of  Malta 

Fever  in  cases  previously  admitted  for  some  other 

disease  to  the  Military  Hospital  Valletta  during 

the  years  1897  to  1904.,  and  found  that  venereal  i 

disease  was  a very  long  way  at  the  head  of  the 

( 

list.  This  suggested  a new  line. of  investigation 

which  was  follov/ed  out  later;  but  the  discovery 

of  the  infectivity  of  goats'  milk  was  a sufficient 

explanation  by  reason  of  the  dietetic  treatment 
✓ 

of  such  cases.  And  so  in  a similar  way  can  most 

\ 

of  the  qases  be  explained  (eNg.  Enteric,  Jaundice, 

r ■ 

Nephritis  - where  milk  diet  is  an  essential  part 

of  the  treatment)  when  Malta  Fever  occurs  as  a 

0 

sequel. 

f 

Enteric  Fever  as  a complication  is  not  uncommon, 
and  is  an  important  point  that  the  Medical  Officer 

I 

in  Malta  and  other  places  where  both  diseases  are 

(1)  Kennedy.  Malta  Fever  in  the  Military  Hospital, 

Valletta,  during  the  years  1897-to  1904. 

R. A.M. 0.  Journal  May  1905. 

(2)  vide  - Infection  by  Sexual  Oongress,  Part  I, 

page  59,  and  Reports  M. F. 0.  VI.  page  107. 
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endemic  must  not  lose  sight  of.  The  two  diseases 
may  exist  absolutely  concurrently  or  the  one  may  ■ 
follow  closely  on  the  heels  of  the  other.  The 
following  three  cases  are  illustrative. 

Case  7.  This  was  reported  by  me  in  the  "R. A.M. C. 
Journal"  March  1905,  and  I believe  it  to  be  the 
first  and  only  cass^^^  in  which  the  organisms  of 
both  diseases  have  been  isolated  from  the  same 
spleen,  though  previously  a good  many  cases  had^ 
been  diagnosed  to  have  a double  infection  by  means 
of  the  serum  test. 


Chart  ‘37’. 


A'Corporal  B. - 1st  Rifle  Brigade  was  admitted 

to  hospital*  on  the  10th  November  1904  on  the  4th 

day  of  illness  according  to  his  ovm  statement. 

! 

He  had  no  previous 'admission  for  fever' in  Malta 
but  had  been  under  treatment  for  Syphilis  in  and 
out  of  hospital  for  the  previous  six  months.  His 
symptoms  were  typically  enteric  and  the  serum 
reacted  incompletely  to  enteric  and  not  at  all  to 
.Malta  Fever  in  dilution  1-10  in 'a  quarter  of  an 
hour. 


(1)  Lancet.  March  24th,  1906,  page  861. 
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The  case  v;ent  on  as  an  ordinary  case  of  enteric 
till  the  17th  Nov.  when  there  was  pain  inf  the 
abdomen  and  symptoms  of  peritonitis  appeared. 
Perforation  took  place  next  day  and  the  patient 
died  on  the  19th  Nov. 

At  the  Post  mortem  1 the  usual  appearances  of 
a perforated  enteric  ulcer  and  ulcerated  intes- 
tines presented  and  the  bases  of  both  lungs  were 
congested.  The  spleen  weighed  9-^  oz.  and  ctiltures 

I , 

were  made  from  it  on  two  plain  agar  and  three 
nutrose-glucose-litmus-agar  slopes.  By  the  25th 

' I 

Nov.  growth  had  appeared  on  all  the  tubes  but  one. 
Of  the  four  one  contained  a pure  growth  of 
B.  Typhosus,  two  a pure  growth  of  M.  Melitensis 
and  one  M.  Melitensis  and  a slight  contamination. 
.The  two  organisms  v/ere  put  through  their  con- 
firmatory  tests. 

"I  regret  that  no  further?  observations  on  the 

, ' \ 
agglutination  reaction  beyond  the  one  on  the 

13th  Nov.  were  made , but  there  was  nothing  in  the 

clinical  aspect 'of  the  case  to  suggest  the 

necessity.  Had  this  case  recovered, the  micrococcic 

infection  would  no  doubt  have  made  its  presence 

evident  as  the  enteric  symptoms  subsided,  and  one 

would  have  no  doubt  been  hard  put  to  distinguish 

between  it  and  a relapse  of  enteric.  In  this  case 

I 

the  infections  must  have  been  as  nearly  as  possible 


simultaneous. 
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Case  8.  illustrative  of  Malta  Fever  occurring  as 
a sequel  to  Enteric. 

Chart  5B.  • , 
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Fte.W.-  Rifle  nrigade  was  admitted  on  the  30th 

May  1905  on  the  seventh  day  of  illness  and  passed 

through  a typical  attack  of  Enteric  Fever.  His 

temperature  became  normal  on  the  29th  day.  His 

serum  reaction  was  complete  to  enteric  in  dildtion 

1-50  and  negative  to  Malta  Fever  1-10. 

For  subsequent  course  of  temperature  see  chart, 

on  the  .61st  day  the  serum  reaction  to  Malta  Fever 

was  present  and 'was  more  pronounced  than  the 

enteric.  He  was  invalided  bn  the  106th  day. 

During  the  Malta  Fever  "waves"  he  suffered  from 

hysterical  attacks  and  fits  of  morbid  depression. 

! 

Case  9.  illustrative  of  Malta  Fever  preceding- 
Enteric. 

A Corporal  in  the  Rifle  Brigade  was  under  treatment 
for  Malta  Fever  from  Sept.  29th  1904  to  March  17th 


1905.  For  the  last  month  he  had  suffered  from 
orchitis  - a common  sequel.  On  March  .27th  he 
was  re-admitted  to  hospital  with  fever  (104°P)  and  ’ 
nothing  in  his  symptoms  to  give  me  reason  to 
suppose  that  it  was  not  an  ordinary  relapse  of 
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Malta  Fever.  On  examining  his  blood,  however,  I 
found  that  the  reaction  to  Malta  Fever  had  dis- 
appeared and  that  a slight  reaction  to  Enteric 
fever  was  present.  I examined  the  blood  on 
several  occasions  and  got  the  same  result  each 
time.  I even  drew  off  five  cubic  centimetres  from 
the  median  basilic  vein  for  the  purposes  of 
culture  but  found  it  sterile.  Some  doubtful 
spots  appeared  about  the  eighth  day  after  ad- 
mission, and  slight  diarrhoea  on  the  tenth,  o 

I 

eleventh,  and  twelfth  days.  The  temperature  became 
normal  on  the  29th  day  and  remained  there  till  his 
discharge  from  hospital. 


Alcoholism  as  a complication  is  most  dangerous 
and  difficult  to  treat.  The  cases  usually  show 
acute  cerebro- spinal  symptoms  and  death  may  occur 
during  the  first  attack  from  heart  failure. 

Case  IjO.  Chart  39 . 


■ . 1. 


\ . 

■ 

' 'J 


i 

• < 


/oC 

k>i- 

//>J. 

Ul 

M' 

too 


Xi  Mkt 


admitted  on  7th  day  of  illness, 

8th  day  - slight  rigors  and  partial  collapse 

after  spongeing  - Temp.  106°P.  un  evening. 
9th  'day  - tongue  very  foul. 


11th  day  - inclined  to  be  noisy  - tongue  dry  and 
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caked. 

12th  day  - very  noisy  and  restless  all  night  - 
delusions.  Pulse  120  very  low  tension. 

13th  day  - quieter  - Bromides  beginning  to  take 

effect.  Administra,tion  of  strychnine  seems 
to  have  no  effect  on  pulse. 

14th  day  - pulse  intermittent  and  at  times 
imperceptible. 

15th  day  - pulse  140  to  150  per  minute. 

Patient  gradually  sank  and  died  'early  on  the 
18th  day.  The  case  was  recognised  as  being  al- 
coholic and  was  treated  as  such  from  the  start 
v.'ith  Bromides  and  cardiac  tonics  and  stimulants. 

The  only  things  to  be  noted  post  m.ortem  v/ere  - 
a fatty  and  flabby  heart , lungs  somewhat  congested 
at  bases,  intestines  injected  in, places,  no 
V ulceration.  Liver  nutmeg,  kidneys  normal,  spleen 
20  oz.  friabl^.  >!.  Meliteneie  v/as  recovered  from 

y 

^ spleen  and  femoral  and  thoracic  glands,  but  not 
from,  mesenteric  glands  or  salivary,  tonsils, 
bile  nor  marrow. 

I 

A 

Case  11. 


Chart  40. 


This  case  recovered  but  Illustrates  hov/ 
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critical  is  the  first  part  of  the  illneesJ  For 
the  first  six  (cp.  previous  chart)  days  in  hospital 
it  was  touch  and  go.  There  was  tremulous  tongue, 
general  muscular  tremor,  involuntary  stools, 
delirium,  restlessness  and  sleeplessness.  Low 
tension  pulse  and  threatened  cardiac  failure.  He* 
was  treated  with  Ammonium  Bromide  and  6 hourly 
hypodermic  injections  of  strychnine.  After  a 
week  in  hospital  the  case  went  on  as  an  ordinary 

one  “But  requiring  special  attention  to  the  cardiac 

1 

condition. 

Case  12.  Chart  41. 


Illustrative  of  severe 
Malta  Fever  in  an 
Alcoholic  subject  with 
gastric  ulcer. 


Date  of  onset  unknown. 

Cams  under  my  care  on  4th  day^ 
in  hospital  when  he  was  in  a torpid  condition 

. je 

and  could  be  made  to  answer  questions  with 

difficulty.  His  mouth  and  tongue  were  in  an 
i 

exceedirigly  foul  state.  He  complained  -of  nothing 
and  there  were  no  abdominal  symptoms.  Respira- 
tions 40  to  50,  hypostatic  congestion  of  lungs, 
see  chart  for  temperature  and  pulse.  Great 
■ difficulty  in  swallowing.  Serum  reacted  to  M. 
Melitensis.  He  died  in  the  early  morning  of  the 


8th  day  in  hospital. 

Post  mortem  examination  four  hours  after  death;- 
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There  was  an  ulcer  the  size  of  a shilling  on  the 
posterior  surface  of  the  stomach  near  the  cardiac 
end  which  had  perforated  and  had  allowed  a very- 
little  of  the  stomach  contents  to  escape.  There 
v/as  no  peritonitis  and  no  iriflammation  round  and 
the  appearances  led  one  to  suggest  that  the 
perforation  had  occurred  postmortem.  The  stomach 
contained  some  semidigested  blood.  The  pancreas 
v/as  sclerosed.  The  spleen  weighed  170  oz.  and 

gave  a pure  culture  of  M.  Melitensis.  The  kidneys 

I 

v/eighed  5 and  5^-  ozs.  respectively  and  also 
afforded  a pure  culture,  as  did  also  the-  liver, 
which  weighed  74  ozs.  and  was  fatty;  the  intest ine^ 
were  normal. 

Jaundice  as  a complication. 

/ 

I have  notes  of  five  cases  which  suffered 
from  an  attack  of  Jaundice,  4,  3,  2 (2  cases) 
months  and  3 weeks  respect i>yely , previous  to 
Malta  riever  and  one  case  in  which  the  two  diseases 
were  practically  simulta^nous. 

Jaundice  is  fairly  common  in  Malta  and  as  the 

f 

treatment  is  invariably  dependent  on  a milk  diet 

» 

the  wonder  is  that  there  have  not  been  many  more 
contracting  Malta  Fever. 


Ague  as  a complication. 

Case. /3.  Colour  Sergt.  P-  was.  landed  at  Malta  from 
a homeward  bound  troopship  as  a serious  case 
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Bufrering  from  malaria  with  cardiac  weakness,  on 
4th  Nov.  1904.  He  made  a good  recovery  and  was 
discharged  from  hospital  on  the  18th  Nov.  On  the 
18th  Dec.  1904  he  was  re-admitted  with  fever  and 
two  days  later  gave  a positive  serum  reaction  to 
li.  Melitensis. 

His  symptoms  were  now  as  follows 

Temperature  103°  to  104°?.  Pulse  100,  fair  tension, 
Heart  flabby  - Ino  valvular  mischief.  Great 
amount  of  subcutaneous  fat. 

severe  retching  and  vomiting  due  to  hepatitis. 

Liver  very  tender  to  pressure  and  enlarged. 

Pleurisy  and  effusion  right  base,  secondary  to 

condition  of  liver.  Lungs  not  primarily  affected. 

Seriously  ill  during  first  "wave".  Severe 

retching  and  vomiting  causing  exhaustion  and 

threatened  cardiac  failure.  Liver  condition  treatei 

by  chologogues  and  sedatives, improved  as  the 

temperature  fell.  V/ith  ;^hs  appearance  of  the 

1st  relapse  (2nd  "wave")  th^'hepatic  symptoms 
r 

again  became  aggravated  but  were  amenable  to 
treatment.  The  administration  of  quinate  of 
quinine  appeared  to  have  good  effect.  Further 
progress  uneventful. 

I 

Another  case  who  had  suffered  from  Ague  one 
month  previously  to  contracting  Malta  Fever 
suffered  from  very  similar  symptoms  (vomiting  and 
hepatitis)  but  there  v/as  also  an  alcoholic 
history. 
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Nephritis  as  a complication. 


^Case  14. 


Chart  42 • 
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Admitted  v/ith  acute  nephritis. 

Had  nephritis  a month  ago,  and  pleurisy  in  civil 
life. 

i •* 

Under  treatment  the  condition  of  urine  rapidly 

improved  (see  chart).  But  temperature  began  to 

rise  again  and  on  blood  being  tested,  the  reaction 

to  M.  Moll  trim  Id  wan  Pound  poDitlvo.  Ho  wao 
♦ 

Immediately  placed  on  the  serious  list  for  the 

following  reasons:-  state  of  kidneys,  condition  of 
>• 

lungs  (old  pleuritic  adhesions  and  chronic 
bronchitis)  and  state  of  heart  and  pulse. 

The  progress  oP  the  case  is  sufficiently 
indicated  by  the  chart.  Fresh  pleurisy  set  in, 

I 

the  lung  got  more  and  more  choked  up  w'ith  secretion 
which  could  not  be  got  rid  of  on  account  of  the 
old  adhesions  and  v/hich  became  very  foul , in  fact 
a septic  broncho-pneumonia  set  in  and  progressive 
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•cardiac  failure.  Death  occurred  on  the  50th  day.' 
Post  mortem  examination:-  The  heart  was  covered 
with  lung,  waa  enlarged  and  flabby  and  weighed 
13^  ozs.  The  Pleura  was  adherent  all  round  on 
both  sides.  The  lungs  were  emphysematous  and 
contained  large  patches  of  broncho-pneumonia  which 
in  many  places  had  become  septic,  with  abscess 

V 

formation.  Left  lung  51f  ozs.  , right  632*  ozs. 

The  liver  weighed  55  ozs.  , the  spleen  13  ozs.  , - 

the  right  kidney  5f-  and  the  left  ozs.  The 
left  kidney  was  partly  in  the  condition  of  large 
white  kidney. 

I 

The  intestines  showed  nothing  worthy  of  note. 

Cultures  of  M.  Melitensis  were  obtained  from  the 

spleen,  the  kidney  and  the  pericardial  fluid. 

Case  15.  Nephritic  occurring  during  Malta  Fever. 

in  this  case  the  urine  gave  evidence  that  there 

was  a condition  of  chronic  renal  disease  which 

had ’been  lighted  up  into  an\ acute  state  by  the 

! \ 

fever.  ’The  case  progressed  favourably  and  was 
invalided  home. 

Colitis  as  a complication.  • 

Case  16.  This  v/as  a severe  case  and  interesting 
from  the  fact  that  besides  being  delirious  and 
becoming  collapsed  from  heart  failure  he  suffered 
from  an  attack  of  colitis.  Pull  details  of  the 
case  need  not  be  given  as  the  Chart  is  reproduced 
in  full.  Note  also  the  excretion  of  M. Melitensis 
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the  urine. 


Chart 
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Ihs  colitis  was  not  at  all  severe  but  there  were 
th8  usual  bloody  and  slimy  stools  with  tenesmus. 

It  was  treated  by  boric  irrigations  and  the 
aduini  strati  on  of  magnesium  sulphate  . 

Concurrent  Staphylococcit  Infection  as  a 
Comp]  1 cat  ion. 

'1‘iirt  r'ii  I I ■ 'W  rn(<  iiawu  it:.  ,iiia  i>r'  t ho  iiuuil.  owIiI'h 
iordinary  that  I have  seen,  and  illustrates  how 
severe  may  be  jths  invasion  of  a pyogenic  organism 
land  the  patient  yet  recover. 

jCaee  17.  Pte.  W.  - Kants  Regt.  aged  22  admitted 
to  hospital  23rd  Sept.  1904,  has  served  in  Malta 
since  the  beginning  of  1904,  is  employed  as  an 
jofficer's  servant  out  of  barracks. 

Ii 

I'  He  is.  of  poor  physi^^thin,  and  of  neurotic 
temperament.  The  course  of  the  disease  is 
Wiciently  Indicated  by  . the  chart  below  and  the 
points  to  be  emphazised  are  indicated  thereon, 
blood  ser-um  gave  a positive  reaction  to 
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• :^slitensis  on  the  3rd  day  in  hospital  (7th  day. 
j;'  illness). 

Chart  44. 
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fatisnt  was  of  an  extremely  excitable  and  im- 
freesionable  nature  and  at  times  v/ould  be  very 
CGisy  in  an  hysterical  way. 

I Pulse  all  through  was  weak,  soft  and  rapid  and 
kas  in  a critical  state  from  the  70th  to  100th 
iaismaking  the  administration  of  an  anaesthetic 
: thing  of  extreme  difficulty. 

On  the  37th  day  a large  oval  swelling  v/as 
iscovered  over  the  right  scapula  extending  from 
ts  spine  to  the  lower  angle  of  the  scapula.  It 
fluctuating  and  not  particularly  painful  to 
ts  touch.  Patient  had  not  complained  parti cular- 
J of  pain  in  this  region.  The  abscess  v/as 
psned  and  drained;  about  half  a pint  of  pus- came 
*oy,  later  on  some  sloughs  came  away  from  the 
^''ity.  The  wound  remained  gaping  for  a long 
•■’o  and  no  granulation  tissue  was  apparent. 
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Culturee  of  the  pus  were  taken  and  proved  to  be- 

• * > 

pure  grov/ths  of  a Staphylococcus  albus. 

On  the  62nd  day  it  was  found  necessary  to 
place  the  patient  under  ether  and  open  a large 
abscess  on  the  anterior  and  external  aspects  of 

( 

the  right  thigh  about  'the  junction  of  the  upper 
and  middle  third,  also  an  abscess  in  the  left 
popliteal  space.  The  colour  of  the  pus  which 
was  rather  fluid  was  somewhat  dark. 

On  the  67th  day  another  abscess  was  found 
in  the  right  leg  just  below  and  posterior  to  the 
head  of  the  fibula.  • This  v/as  opened  under 
eucaine.  On  the  73rd  day  the  drainage  tube  in 
the  left  knee  was  taken  out  and  next  day  that  in 
the  right  knee  and  the  tube  in  the  thigh^ short- 
ened. On  this  day  (74th)  it  v/as  noticed  that  the 
urine  contained  strings  of  mucus,  and  two  days 
later  pus  appeared,  and  for  the  next  four  days 
was"  present  in  great  quantities. 

I \ 

On  the’  SlBt  day  the  pus  in  the  urine  was  noticed 
to  be  getting  less. 

On  the  84th  day  a swelling  was  noticed  .on 
the  inside  of  the  left  thigh  about  the  apex  of 
Scarpa’s  triangle.  It  had  increased  considerably 
by  the  88th  day,  on  which  day  also  pus  v/as 
absent  from  the  urine.  The  patient  was  in  such  a 
low  condition  that  the  administration  of  an 
anaesthetic  was  fraught  with  great  danger,  but  on 
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ths  90th  day  ether  was  successfully  administered 
and  the  abscess  .in  the  left  thigh  opened.  This 
abscess  was  found  -to  be  very  extensive  and  had 
burrowed  round  about  the  hip  joint.  It  was 
drained  through  an  incision  made  posteriorly. 

Fortunately  this  W'as  the  last  abscess  and 
to  our  surprise  the  patient  gradually  began  to 
improve.  The  incisions  took  a long  time  to  heal 
up  or  even  to  look  healthy,  and  the  discharge 
continued  from  them  all  for  a fortnight.  The 
further  progress  of  the  case  is  interesting  as 
showing  the  occurrence  of  a severe_  relapse  of  the 
M.  Melitensis  infection  after  a long  period  of 
quiescence.  He  was  invalided  home  on  the  170th 
day. 

The  interesting  point  about  this  Staphylo- 
coccic infection  is  that  the  organism  must  have 
been  avirulent  judging  from  the  absence  of  any 

indication  to  the  contrary  in  the  temperature. 

\ 

It  wii:|.  be  noticed  that  the \evacuat ion  of  the 

r 

various  abscesses  had  little  or  no  effect  on  the 
temperature,  which  follows  fairly  typically  the 
curves  or  "waves”  of  an  ordinary  Malta  Fever 
chart.  Had  the  organism  been  a virulent  one, 
recovery  could  hardly  have  been  made  in  the 
circumstances. 

It  was  evident  from  the  condition  of  the 
incised  wounds  (non-granulating)  that  the  re- 
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cuperative  forces  were  temporarily  stunned, and 
this  probably  explains  the  invasion  of  the 
system  by  an  organism  of  such  low  virulence. 
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DIAGNOSIS.  , 

The  diagnosis  in  the  early  stages  of  the 
disease  from  clinical  symptoms  alone  is  very  un- 
reliable even  with  experience;  the  distinctive 
clinical  features  are  not  apparent  till  late. 

But  we  have  a reliable  means  in  the 
Agglutination  Test.  After  an  experience  extending 
over  many  thousand  specimens  of  human  serum  I am 
absolutely  convinced  as  to  the  specific  nature  of 
the  Jvlalta  Fever  agglutinins.  Several  writers 
have  endeavoured  to  prove  their  unreliability, 
but  the  fault  lay  in  their  technique. 

r 

The  eesential  for  a reliable  test  is  a culture 
of  a recently  isolated  strain  of  M.  Melitensis 
which  has  been  tested  for  false  clumping  against 
a normal  serum.  Where  Malta  Fever  is  not  endemic 
the  culture  should  be  kept  vigorous  by  sub- 
culturing and  by  passage  through  animals.  This 

used  to  be  a frequent , in  ^act  the  usual , source 
!.  \ 

of  error  with  workers  who  did  not  take  these 

» 

precautions.  An  old  strain  will  sometimes  clump 
in  anything  - normal  salt  or  normal  -serum. 

Given  a reliable  culture  the  rest  is  simple,  and 
the  method  I adopt  is  as  follows:- 

The  Emulsion  is  made  from  a fresh  agar  slope 
and  should  be' fairly  thick  (3  standard  loopfuls 
of  culture  to  1 ccm.  of  normal  salt  solution). 
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The  Elood  to  be  tested  and  some  normal  blood  as 
control  are  collected  in  small  capsules’  and 
allowed  to  stand  over  night;  the  pure  serum  is 
drawn  off  and  a dilution  of  1 in  5 mads  with 
normal  salt.  Dilutions  of  1-5  and  1-10  of  both 
sera  are  mixed  v/ith  equal  parts  of  emulsion  and  • 
drawn  up  into  sedimentation  tubes  giving  dilutions 
of  1-10  and  1-20  with  each  serum.  The  suspected 
serum  is  further  diluted  and  mixed  with  equal  . 
parts  of  the  emulsion  to  make  dilutions  1-50  and 
1-100.  The  tubes  are  sealed  and  placed  upright 
for  24  hours.  A complete  reaction"  should  show 

4 

a large  clump  or  clumps  at  the  bottom  with  the 

rest  of  the  column  clear.  Before  sealing  the 

tubes  a drop  of  the  mixture  may  be  placed  on  a 

slide  kept  in  a moist  chamber  and  examined  under 

the  microscope  after  J an  hour. 

A reaction  in  not  less  than  1-50  dil.  is 

generally  accepted  as  diagt\0Etic  in  this  country, 

!.  \ 

but  wo2?*king  with  reliable  cultures  as -one  can 
in  Malta  a complete  reaction  in  1-20  is  sufficient 

or  even  a complete  microscopic  reaction  in  1-10 

0 

in  half  an  hour.  The  1-10  reaction  can  not 
however  be  considered  quite  satisfactory,  as  I 
have  seen  one  case,  diagnosed  as  Influenza  and  the 
after  history  of  the  case  gave  no  reason  to 
doubt  this  diagnosis,  react  incompletely  in  1-10 

I 

dilution;  but  this  was  only  one  out  of  many 
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hundreds.  a series  of  over  100  cases  diagnosed  - 

S£C.  Fever  (fever  3 to  4 days)  was  examined  by  a 

brother  officer,  when  the  question  of  these  being 

mild  Malta  Fever  was  raised,  the  dilution  used  v/as 

only  1-6  and  none  gave  a positive  reaction. 

The  paradoxical  reaction  is  very  common  but 

usually  occurs  in  the  later  stages  of  the  disease, 

therefore  the  necessity  of  testing  the  higher 

dilutions  (i  and  i ) as  the  lower  dilutions  may  not 
50  100 

give  the  reaction.  I first  noticed  it  when 

examining  the  blood  of  goats  in  Malta  and  had  to 

make  a routine  practice  of  examining  each  sample 

in  10,  20,  50  and  100  fold  dilutions.  It  frequently 

happened  that  the  100  fold  dilution  gave  a complete 

and  rapid  reaction,  the  50  was  slow^er  and  the  10 

and  20  none  or  the  merest  trace.  The  reason  for 

sticking  to  the  lower  dilutions  (^^and  — ) is  that 

10  20 

in  those  cases  with  little  or  no  fever  or  the 
chronic  type  with  severe  local  symptoms  or  those 
developirig  cachexia  the  reaction  will  probably  be 
missed  in  1-50.  The  reaction  is  obtained  in  the 
first  10  days  of  illness  (or  v/ithin  the  first  week 

f 

in  hospital)  in  75  to  80  per-cent  of  cases,  and 
these  represent  the  cases  with  well  marked  pyrexia. 

I ’ 

The  reaction  may  be  perfoimied  with  an  emulsion 
of  the  dead  organism,  but  is  not  so  satisfactory. 

The  amount  of  agglutinating  substance  in  the 
blood  serum  of  a patient  may  be  extraordinary. 
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good  react  ioriB  in  1-1000  and  1-2000  are  common 
and  may  be  present  in  in  1-10 »000. 

(See  ’’Prognosis’*  for  further  remarks). 


Differential  Diagnosis. 

There  are  tv/o  diseases  which  ’give  much 
trouble  in  their  differentiation  from  Malta  Fever  - 
Enteric  Fever  and  Rheumatism. 

Enteric  Fever  - In  Malta  it  is  imperative  to  keep 
in  mind  two  things  (1)  that  Enteric  may  be, a-  / 
complication  of  Malta  Fever  and  (2)  that  the 
Enteric  there  is  rarely  typical  as  usually  under- 
stood and  the  agglutinative  reaction  to  E. Typhosus 
is  not  to  be  depended  on.  This  was  frequently 
my  experience.  Again, either  of  these  two  diseases 
may  so  simulate  the  other  as  to  be  clinically 
indi st ingui shable. 

Enteric  as  a complication  has  already  been  des- 

* 

cribed  and  the  coexistence of^  the  two  diseases 

can  only  be  determined  by  agglutination  or  bac- 

» 

i 

teriolo^iical  examination. 

The  follov/ing  case  illustrates  how  enteric 

may  simulate  Malta  Fever. 

Case  18.  Chart  45 . 
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Up  to  the  30th  day  there  were  no  Enteric  symp-- 
toms  - no  abdominal  tenderness,  -do  diarrhoea, 
no  spots  and  the  tongue  moist  and  only  slightly 
furred.  All  my  brother  officers  who  saw  the  case 
were  certain  it  was  Malta  Fever.  However  the 
serum  tested  against  E.  Typho'sus  and  M. Melitensis 
gave  a slight  reaction  to  B.T.  in  1-40  dilution 
and  no  trace  to  M.M.  in  1-20;  the  same  result  was 
obtained  on  several  occasions.  I consequently  . 
diagnosed  the  case  as  Enteric  and  treated  it  as 
such;  for  this  I was  indeed  thankful,  as  a 
relapse  occurred  on  the  32nd  day.  ' There  was  no 

I 

uncertainty  about  the  clinical'  symptoms  during 
the  relapse,  which  was  very  severe,  and  the  patient 
died  from  perforation  on  the  45th  day.  The, 
post  mortem  examination  revealed  a shocking 
condition  of  the  intestines.  I have  never  seen 
intestines  in  such  a rotten  state  - so  exten- 
sively ulcerated.  The  spl'^en  gave  a pure  culture 
of  E.  Typhosus  and  no  sign  ^f  M.  Melitensis. 

Even  on  the  36th  day  the  reaction  was  incom- 
plete to  E.  Typhosus  in  1-40  dilution. 

9 

The  diagnosis  in  this  case  was  made  on  the 
repeated  negative  reaction  to  M.  Melitensis 
because  I was  sure  of  its  value  but  not  so  certain 
of  the  enteric  reaction.  The  strains  of  E. Typho- 
sus used  v/ere  either  obtained  from  a reliable 
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source  in  England  or  were  isolated,  in  pure 
culture  from  the  spleen  post  mortem. 

On  the  other  hand  Malta  Fever  may  so  simulate 
enteric  clinically  a:s  to  deceive  the  most  ex- 
perienced, particularly  when  it  takes  on  a "typhoid 
condition".  See  case  2»  page  146  in  which  there 
v/as  abdominal  tenderness,  tymp>!fanit  i s , involuntary 
stools  and  a "typhoid"  condition.  When  such  cases 
further  develops  intestinal  haemorrhage  a differ- 
ential diagnosis  is  well  nigh  impossible.  It. 
would  be  folly  to  say  that  because  the  serum 
reacted  to  M.  Melitensis  and  not  to  E.  Typhosus 
that  Enteric  was  put  out  of  count,  and  indeed 
there  is  really  not  much  to  be  gained  by  it  when 
the  patient  is  in  such  a condition,  as  the  treat- 
ment is  in  either  case  practically  the  same. 

From  Rheumatic  Fever*  subacute  and  chronic 

Rheumatism,  Malta  Fever  is  N^eadily  distinguished 

by  the  Iserura  reaction,  and  i'^  chronic  cases  when 

only  one  joint  is  affected  with  little  or  no  fever 

and  the  reaction  is  absent  or  indefinite,  culture 

$ 

from  the  synovial  fluid  will  settle  the  point. 

The  administration  of  Salicylates  has  no  effect 
on  Malta  Fever  symptoms. 

From  Malaria  the  diagnosis  is  easily  made  by 
examination  of  blood  films,  by  observing  the 
effect  of  quinine  and  by  the  serum  reaction. 
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Phthisis,  Liver  abscess  and'  septic  diseases  with 
hectic  temperature  may  cause  difficulty,  but  the 
serum  reaction  and  the  presence  of  physical  signs 
and  the  history  of  the  case  should  clear  up  the 
case*  (Ufvt/uA  ^ 

I 

The  important  fact  must  never  be  lost  sight 
of  - that  the  specific  agglutinins  remain  in  the 
blood  for  a long  time  after  an  attack  of  the 
Fever.  In  the  writer’s  own  case  a complete  re- 
action ;in  1-50  dilution  was  obtained  3 years  after 
infection;  another  case  ( a Pte.  R. A. M. Corps)  in- 
valided home  in  1899  with  the  disease  returned  to 
Malta  on  the  9th  May  1906  (seven  years)  and  reacted 
completely  in  1-50  and  incompletely  in  1-100 
dilution.  Therefore  in  cases  with  the  possibility 
of  a previous  infection,  for  the  purpose  of  a 
differential  diagnosis  it  is  necessary  to  make  a 
series  of  daily  examinations  and  note  any  fluc- 
tuations in  the  degree  of  agglutination.  The 
follQv/i|ig  case  illustrates  ti^  point. 

Case  19.  A laboratory  attendant  was  inoculated 
with  M.  Melitensis  vaccine  the  day  after  his 

• 

arrival  in  Malta  and  again  twenty-five  days  later, 
consequently  he  gave  the  agglutinative  reaction 
in  his  serum.  He.  subsequently  developed  slight 
fever,  but  shov/ed  no  change  in  his  agglutination 
and  v/as  diagnosed  S.C.  Fever.  Two  months  later 
he  developed  an  evening  temperature  and  suspicious 
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symptoms  and  his  agglutination  began  to  riee  and 

steadily  increased  as  he  passed  through  a typical 

• • 

attack  of  Malta  Fever. 

■ I 

'Table  10. 

Particulars  of  Case  19.  Diagnosis  by  agglutination. 


Previous  to  inoculating  some  of  the  hospital 
staff  their  agglutination  was  tested  and  an 
interesting  case  was  noted. 

V 

Case  £0.A  LcOorpl.  was  found  to,  have  a complete 

reaction  in  1-40  dilution.  He  ha-d.  no  history  of 

\ 

Malta  Fever  and  was  a recent  arrival  in  Malta.  ■ 

He  had  no  temperature  and  felt  perfectly  well.  He 
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had  been  employed  for  the  previous  four  months  as 
Masseur  in  the  Malta  Fever  v/ards.  This  work  at 
that  time  v/as  constant  and  pretty • heavy  , and  we 
explained  his  reaction  by  the  fact.  it  had 
previously  been  clearly  demonstrated  (M. F.  Reports 
III)  that  inoculation  of  sweat  or  skin  scrapings 
will  produce  an  agglutination  in  monkeys  without 
active  infection,  and  it  is  supposed  that  by 
means  of  the  constant  and  vigorous  massage  of 
patients  this  man  had  absorbbdd  a sufficient  amount 
of  toxin  to  develope  his:, slight  agglutination. 

His  urine  was  plated  but  daily  for  a week  but  no  ‘ 
Ivl.  Melitensis  was  recovered.  A fortnight  later 
his  serum  gave  only  an  incomplete  reaction  in 
1-10  and  during  that  time  his  work  had  considerably 
lightened. 
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PROGNOSIS. 

The  prognosis  in  straightforward  and  uncom-' 
plicated  cases  is  excellent  as  to  recovery  hut 
carefully  guarded  as  to  duration. 

The  Mortality  is  low  and  varies  from  2 to  3 per ^ 
cent.  , hut  occasionally  a severe  or  malignant  type 
may  prevail.  This  once  happened  in  my  own  ex- 
perience when  an  epidemic  occurred  amongst  the  ■ 
members  of  a sergeants*  mess.  Sixteen  sergeants 

took  ill,  the  type  was  very  severe  and  three  died. 

! ' ' 

Two  were  malignant  cases  and  the  third  death  was 

due  to  a fatty  heart. 

Complications  must  he  carefully  considered^  Those 

causing  death  in  the  early  stages  are,  organic 

disease  of  the  heart,  alcoholism,  and  pneumonic 

conditions,  and  in  the  later,  heart  failure, 

kidney  disease,  chronic  lung  complications  and 

phthisis.  An  old  dormant  phthisis  is  almost  sure 

to  he  wakened  up  again. 

i > 

The  Duration  is  quite  uncertain,  hut  as  a rule 
those  cases  with  well  marked  and  regular  undulant 
pyrexia  have  fewer  local  sequelae,  and  are  able 
to  get  about  after  three  months  hut  rarely  able 
for  full  v/ork  for  another  three.  This  on  the 
whole  is  a good  average  to  take,  hut  the  variations 
from  this  are  great. 

• A small  percentage  make  a complete  recovery 
within  three  months,  hut  a larger  require  a year. 
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Cases  of  much  longer  duration  are  quite  common, 
and  recently  my  attention  was  drawTi  to  one  with 
more  or  less  continuous  pyrexia  for  two  and  a 
half  years.  One  should  he  particularly  guarded  in 
cases  with  severs  nsuritic  symptoms,  as  they  are 
frequently  of  long  duration  - crippling  the  patient 
for  years. 

Attempts  have  been  made  to  prognose  from  obser- 
vations of  the  agglutination  curve.  The  following 
chart  gives  an  idea.  z' 

Chart  46 . 


n Mvrt  hpprfl.n  rnuoti  of  ttio 

« 

agglutination  was  long  delayed  and  that  this  indl- 

✓ 

Gated  d^lay  in  the  formation  of  protective  subs-^ 

r 

tances  by  the  body  v/as  accompanied  by  symptoms  of 
a very  severe  nature  and  a sustained  and  irregular 
pyreJcia. 

On  the  appearance  of  the  reaction  and  its 
•rapid  rise  there  was  a simultaneous  improvement  in 

I 

the  character  of  the  fever.  This  was  not  long 
sustained  hov/ever  as  by  this  time  the  system  was 
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too  exhausted. 


It  v/ill  be  noted  how  the  temperature  falls 


in  a straight  line  on  the  26th  to  28th  days.  This 
is  always  a bad  sign  and  one  that  should  put  the 
physician  on  hie  guard  at  once.  It  indicates 
that  in  some  way  or  other  the  toxaemia  is' having 
the  better,  and  though  it  is  not  by  any  means  a 
necessarily  fatal  sign  it  indicates  an  immediate 
recDndescsnce  of  fever  if  the  system  is  able  to 
react. 

It  may  be  taken  as  a general  rule  that  cases 
with  a low  agglutination  have  a bad  outlook,  not 
so  much  as  regards  recovery  perhaps  but  as  regards 
duration  of  illness. 
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TREATMENT, 

Nothing  has  'yet  been  discovered  which  acts  as 
a specific  and  apart  from  the  recent  development  of 
vaccines  and  antieerums  the  treatment  is  entirely 
symptomatic. 

The  patient  should  first  of  all  be  carefully 
overhauled  to  find  out  his  v/eak  points,  in  order 
to  anticipate  probable  complications.  This 
disease  above  all  finds  out  the  v/eak  link,  settles 
on  it,  and  may  snap  it.  Therefore,  for  instance, 

a weak  heart  must  be  carefully  tended  and  treated 

i 

from  the  start  with  special  precaut_ions  against 

the  occurrence  of  pulmonary  congestion,  an 

alcoholic  must  not  be  deprived  of  his  alcohol 

entirely  and  v/ill  require  special  attention  to  his 

dieting.  In  the  later  stages  precaution  against 

damp  garments  (from  sweat)  exposure  to  draught  and 

cold  and  over-exertion  should  be  taken  to  prevent 

as  far  as  possible  the  occurrence  of  neuritic  and 

\ 

arthritic  sequelae.  In  my  e'^periencs  the  best 

A 

treatment  for  the  various  symptoms  is  as  follov/s:- 
Headache  by  Phenacetin  and  Caffein.  Caffein  citrate 
alone  may  suffice.  Phenacetin  alone  should  never 
be  given,  it  should  be  given  in  small  doses  (grs. 
iii).  Any  drug  of  a depressing  nature  must  be 
carefully  administered  and  if  possible  avoided 
altogether. 

Sleeplessness  by  Sulphonal , best  administered  in 


M 


# I • . tf0.  • ^ ^ 

. mi  I li  Hui^" 


1 


k •.'  '■  •■  ■■.■■.  '•:  * ;■  ■ . .'V'  V 

^ --^*2^  ..  _ 

Hbn 


1 


s*  --■ 


V • fWP^m  ••V.  ^ 

• ‘ * ***  '^'  *~T  ^ '~  *'  *^-'r  '■■*1  ( . *'  * ^ 


i ' iSi^i  '•■  4.v^.  • I 

* ^ '■  ..  . 'i-'  , * <■ 


\\ 


? t ‘ ^ ‘ • •<  *..•  .TrAJ  “ *-*•  -. 

"r.. 


iiffi'-^fcf!*>' ty*i<r‘f’0  '««f  43^^  .i'-SB-fi 


Tv  .cr;  t*iM-.  •oitb4v;^X» 

9B33B!^l  ■ . ' ' ’^'. .'  ■■ 

i*ip*y  sna  'ttt.-i:J(i« 


JSlKI 


,,  . 


f ,.)f-: 


■t  V-P^MT'-^,  ^ ^ yj.  ,'  ‘ \ '■  - . .y  ‘ ^ \ 


v '!-!  *:- 


; • I M ; . ' .•  r * , . 

f j^X’ocfiJ'^ ' ^’ ' • ^ ■>.  A 0:fT0  k^ 


185 


two  doses  of  20  grains  each,  one  at  6 p.m.  and  the 

other  at  8 p.m.  Sleeplessness  due  to  nsuritic 

• > 

and  arthritic  pain  may  require  morphia,  in 
draught  or  hypodermically. 

Pyrexia.  As  a routine  treatment  cold  or  tepid 
sponging  varied  with  an  occasional  hot  sponge  is 
quite  sufficient  for  a moderate  degree  of  pyrexia, 
and  should  he  done  morning  and  evening,  or  oftener 
if  necessary,  if  the  temperature  is  over  102°- in 
the  morning  and  103°  in  the  evening.  Cold  baths 

i 

and  ice  packs  cause  toq  much  shock,  and  my 

experience  with  them  has  been  most" unsatisfactory. 

The  most  successful  treatment  for  Hyperpyrexia  is 

irrigation  of  the  lower  bov/el  v/ith  equal  parts 

of  water  and  Boric  lotion  in  w^hich  a lump  of  ice 

has  been  allowed  to  melt.  There  is  no  shock 

and  the  way  the  temperature  falls  is  remarkable. 

In  the  way  of  drugs  the  most  useful  are  Strychnine 

and'Tinctura  Perri  Perchloi^idi.  Large  doses  of 

I \ 

Tr.  Feif*r.  Perch,  (m  15  to  20}  with  Pot.  Ghlorat. 

ft 

grs.  X in  Ag.  Menth.  Pip.  given  six  hourly  for 
two  days  at  a critical  time  in  .the  pyrexial  period 
will  frequently  cause  the  desired  fall.  Strychnine* 
is  the  sheet  anchor  in  the  treatment  and  is  of 
great  benefit  all  through,  but  it  is  invaluable 
when  the  continuation  of  the  pyrexia  is  causing 

critical  danger  from  heart  failure,  and’  will  tide 

* 

the  patient  over  till  the  desired  improvement 
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takes  place.  It  should  under  these  circumstances 
be  given  hypodermically  every  6 hours  for  two  to 
four  days  at  a time  and  may  be  given  in  con- 
junction with  the  Tr.  Ferri.  Perchlor.  treatment. 
It  is  fortunate  that  there  seems  to  be  a great 
tolerance  for. the  drug  in  this  disease. 

When  Cerebral  Symptoms  supervene  the  head 

should  be  shaved  and  a large  blister  applied 

• •• 

extending  from  the  front  to  the. back  along  the 

middle  line.-  I attribute  the  recovery  of 

Case  6,  page  155,  which  was  one  of  the  Sergeants* 

epidemic  mentioned  above,  to  this  energetic 

treatment.  An  icebag  to  the  head  is  sometimes  i 

of  use  but  difficult  to  keep  applied  on  account 

of  the  restlessness.  In  the  v/ildly  delirious 

condition  - Ammonium  Bromide  and  hypodermics 

of  Hyoscine  are  of  most  .use;  the  latter  must  be 

usedwith  great  caution  (see  case  3,  page  148). 

Morphia  is  uncertain  and  may  even  aggravate  the 

\ 

symptoms.  \ 

- r 

With  a failing  pulse  strychnine  is  a necessity, 

and  may  be  assisted  by  Digitalis  and  Etrophanthus. 

0 

In  Acute  Synovitis  nothing  is  so  efficacious  as 
hot  fomentations  frequently  applied;  for  the 
more  chronic  condition  applications  of  Belladonna 
are  soothing.  In  chronic  effusion  of  a single 
large  joint  drawing  off  the  fluid  through  a 
syringe  and  injecting  a little  1-30  Carbolic 
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lotion  gives  good  results  (see  Case  1 page  132). 

For  the  Neuritic  symptoms  internal  administration 
of  Iron  and  Arsenic  combined  with  local  treatment 
according  to  the  nerves  affected.  Cupping  over 
the  lumbar  region  may  give  great  relief  when  the 
symptoms  point  to  that  region  -of  the  spinal  column 
being  affected,  and  blistering  over  the  sciatec. 

The  greatest  relief  is  got  from  vigorous  massage 
and  in  chronic  bedridden  cases  this  should  always 
be  carried  out  to  prevent  the  wasting  of  the 
muscles  and  the  consequent  paraplegia  of  the  legs. 
As  a routine  treatment  from  the  start  the  following 
prescription  is  of  the  greatest  benefit:- 
R.  Ac.  Carbolic  m.  ii.  Tr.  Cardam.  Co.  m X, 

A|.  ,i;  every  4 hours  during  the  day.  It  has 

a wonderful  effect  in  cleaning  the  tongue,  and 
allaying  the  gastric  symptoms,  and  acts  as  a 

i 

mild  diaphoretic.  If  continued  too  long  it  may 
cause  diarrhoea. 

The  ot4er  most  useful  routir^  treatment  is  a pill 
of  Nux  Vomica,  Belladonna  and  Aloes.  This  is 

invaluable  in  the  constipation  of  the  later  stages 

# 

and  during  convalescence  and  its  action  will  be 
appreciated  v/hen  the  atonic  condition  of  the  in- 
testines is  remembered.  In  the  convalescent 
stages  the  treatment  should  be  tonic.  - Easton's 
syrup.  Hypophosphites  etc.  and  v/here  anaemia  and 
cachexia  are  marked, anti  scorbutic  treatment  gives 
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the  best  results. 

Many  drugs  have  been  tried  and  highly  re- 
commended, but  my  experience  is  that  nothing  will 
prevent  the  relapses  of  fever,  e. g.  Cinnamic  Acid, 
Chinisol,  Lithia  mixture.,  Cyllin,  Creasot;  Salo'l. 
etc.  and  nothing  has  yet  been -discovered  to 
prevent  the  Bacteriuria.  Urotropin,  Benzoic  Acid , 
Peroxide  of  Succinic  Acid  ( one  case  appeared  to 
benefit,  M.  P.  Reports  VI.  128).  Quinine  is  no 

A 

IS 

good  and^harmful  unless  administered  in  small  > 
doses  as  a stomachic  in  the  later  stages. 
Salicylates  are  harmful  as  they  are  depressing  and 
have  no  effect  on  the  arthritic  sequelae. 

The  Dieting  is  important.  It  is  a very  prevalent 
idea  that  the  diet  should  be  strictly  liquid 
throughout;  this  l emphatically  disagree  v/ith.  The 
great  indication  as  to  the  condition  of  the  di7 
gestive  organs  is  the  tongue;  and  if  the  tongue  is 
clean  and  the  patient  feels^ hungry , he  should  have 
light  sjilid  food,  even  though  his  temperature  be 
slightly  raised.  Provided  that  the  digestive 
organs  are  not  overtaxed  solid  food  has  no 
influence  on  the  temperature.  Many  of  the  cases 
which  become  anaemic  and  -cachectic  and  drag  out 
a long  and  tedious  convalescence ' might  be  avoided 
if  the  diet  had  been  mads  more  liberal  in  the 
direction  of  some  light  solid  food. 
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Treatment  by  Antiserum  and  Vaccine. 

Treatment  by  these  substances  is  of  too  recent 
development  to  provide  any  striking  results  and 
is  still  "subjudice". 

I have  seen  decided  benefit  from  the  injection 
of  antiserum  (prepared  from  the  horse)  during  a 
severe  relapse  which  was  evidently  severely  taxing 
the  recuperative  powers  of  the  patient.  To  my 
mind  the  indication  for -the  administration,  of 
• the  vaccine  is  a low  agglutinative  reaction  in  a 
chronic  case  with  low  irregular  fever  and  marked 
local  symptoms.  The  dose  should  begin  with  , , 
500,000  ,000  cocci  and  rise  to  1000  ,000  ,000^,  and 

I 

the  administration  regulated  by  a careful  .obser- 
vation of  the  agglutination.  The  calculation 
of  the  opsonic  variation  is  too  tedious  for 
clinical  work  and  I am  convinced  that  for  practical 
'purposes  the  agglutination  is  a fair  indication. 
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PROPHYLAXIS. 

Th3  result  of  the  research  work  described 
in  Part  I is  to  shov/  that  Malta  Fever  may  be 
contracted  in  several  ways,  but  that  at  the  same 
time  it  is  rarely  contracted- otherwise  than 
through  the  medium  of  milk. 

It  is  evident  then  that  there  must  be 
complete  and  efficient  supervision  of  the  milk_ 
supply. 

(1 ) The  milk  itself  is  rendered  safe  if  pasteur-, 

t 

ised,  as  heating  it  at  60*^0.  for  15  minutes  is 
sufficient  to  kill  the  m.icrococcus.  Eut  it  is  ' 
exceedingly  difficult  to  ensure  that  every  drop 
of  milk  used  is  so  treated,  especially  if  one  is 
at  the  mercy  of  servants,  and  where  a supply  of 
fresh  milk  is  always  handy • at  one’s  door,  in 
cases  of  emergency.  ' Preserved  or  condensed  milk 
is- therefore  much  safer  and  should  be  used  v/here 
large iquantities  of  milk  a:^  consumed  daily. 

(2)  The  goats  themselves  should  be  carefully 
examined  and  the  infected  ones  quarantined  or 
killed  off.  In  the  present  state  of  affairs  in 
Malta  this  is  impossible,  but  it  is  hoped  that 

in  time  some  legislation  may  provide  for  this  and 
for  com.pensation  to  owners.  In  view  of  the 
long  time  that  the  excretion  of  U.  Melitensis 
may  continue  in  the  milk,  experiments  were  made 
to  see  if  inoculating  the  animal  with  vaccine  had 
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any  effect  in  cutting  it  short.  The  experiments 
are  too  fev/  as  yet  to  do  more  than  give  an  indi- 
cation that  vaccination  may  be  of  use.  The  ex- 
cretion was  certainly  stopped  in  one  animal. 

prophylaxis  may  be  considered  from  another 
point  of  view,  viz.  - that  of  conferring  im.munity. 

Immunity. 

Not  many  years  ago  the  Maltese  considered 
that  they  v/ere  not  liable  to  the  disease.  This- 
was  merely  because  their  physicians  failed  to 
recognise  it  and  did  not  notify  cases  of  illness 
until  they  got  seriously  ill,  v/hen  a diagnosis  of 
Enteric  was  made.  There  is  evidence,  however, 
that  a marked  degree  of  immunity  may  be  acquired 
as  the  result  of  one  attack.  The  proportion  that 
suffer  from  two  infections  is  small,  but  one  not 
infrequently  cornes  across  cases.  In  many  it  is 
impossible  to  say  whether  the  second  infection  is 

really  a new  invasion  or  meVely  a reawakening  of 

! \ 

the  organism  which  has  been  latent  in  the  system. 
We  knov/  that  the  organism  may  not  be  completely 
eliminated  for  years,  and  in  the  case  of  so-called 
reinfections  occurring  within  two  or  three  years 
there  is  room  for  doubt. 

The  following  is  an  undoubted  case  of  a 
second  infection. 

Case  21 « Corporal  McG  - suffered  from  the  16th 


Feby.  1698  to  the  9th  Aug.  1898  from  a severe 
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attack  of  Ivlalta  Fever  follov/ed  by  orchitis,  de- 
bility and  severe  anaemia.  He  left  Malta  soon 
after  and  returned  with  his  regiment  on  the  21st 
April  1904  after  an  absence  of  at  least  five 
years.  He  was  admitted  to  hospital  on  the  27th 

March  1905  on  the  4th  day  of  disease. (see  Chart  47) 

/ 

Chart  47 . 
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He  had  an  exceedingly  mild  attack  which  might  be 
classified  as  an  aborted  case.  His  blood  serum 
gave  no  reaction  to  M.  Meliteneis  in  1-10  dilution 
.on  the  .4th  day  (1st  day  in  hospital)  or  the  6th, 
but  on  the'Sth  the  reaction  was  present.  He  had 
no  relapse.  • ”* 

My  experience  has  been  that  it  is  rare  for 
one  who  continues  to  live  in  the  endemic  area  after 
he  has  recovered  from  one  attack  to  become  infected 
a second  time,  but  it  is  quite  com.mon  for.  one  who 
.has  been  out  of  the  endemic  area  for  some  years 
to  succum.b  a second  time  on  his  return.  Arguing 
from  this  it  would  seem  that  the  Maltese  become 
protected  to  a certain  extent;  and  the  fact  that 
though  such  a large  proportion  of  them  (10  to  lo^) 
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are  infected  ^et  only  about  one  out  of  every  two 
hundred  of  population  developes  symptoms  of 
sufficient  severity  to  warrant  their  medical 
attendant  notifying  the  case,  is  additional  evi- 
dence. 

The  immune  bodies  present  in  infected  blood 
can  be  indicated  by  phagocytic  and  agglutination 
tests  (opsonins  and  agglutinins).  There  seems  to 
be  no  bactericidal  action  in  the  fluid  portion 
of  the  blood,  at  least  none  has  been  demonstrated, 
and  one  experiences  no  difficulty  in  culturing 
the  organism  in  either  normal  or  immune  blood. 

V/ith  a view  to  getting  some  idea  of  the 
length  of  time  the  immune  bodies  may  persist  in 
the  blood,  I examined  my  own  blood.  I contracted 
the  disease  in  Sept.  1903,  was  invalided  to 
England  January  1904  and  returned  to  Malta  in 
Apri_l  1904.  I had  no  return  of  the  Fever  and  on 
expiration  of  my  foreign  tou^  returned  to  England 
in  Oct.  1906.  In  the  summer  of  1906  my  serum 


reacted  to  M.  Ivlelitensis  - 

10  20  , 50  , 80  ' 


the  paradoxical  reaction  being  well  marked. 

I 

In  January  1908  (4  years  after  attack)  my  agglu- 


tination was  -?  -H  2. 


8 16 


normal  blood  1 - 1 _ i 

8’  16’  ^o*  strain  of 

M.  Melitensis  used  was  an  old  one,  and  this 


accounts  for  the  positive  reaction  with  normal 
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serum  in  - dilution.  It  v/ill  be  seen  that  though 
there  is  still  an  agglutination  it  is  very  feeble, 
but  the  paradox  is  still  indicated. 

The  Opsonic  value  of  the  serum  was  also 
tested  in  January  1908  and  was  estimated  by  a 
modification  of  Klien’s  method  for  Bac.  Typhosus  - 

namely  - by  finding  the  highest  dilution  of 

♦ 

serum,  which  will  give  a definite  amount  of  phago- 
cytosis. 

The  follov/ing  is  the  method  employed 
The  EmiUlsion  is  made  fairly  thick  - ly-  loop- 
fuls of  a 48  hour  culture  to  I cc.  saline  solution 

I 

The  blood  cells. are  v/ashed  in  the  ordinary  way. 

The  serum,  is  used  neat  and  in  dilutions  1-4,  1-8, 

1-16  and  1-32,  and  a normal  serum  is  used  as  a 

control  in  dilutions  of  1-4,  l-8and  1-16. 

Equal  parts  of  the  serum  (or  dilutions  of 

semim.)  cells  and  emulsion  are  mixed  together  by 

\ 


means  cpf  a pipette  on  a slic^e,  drav/n  up  again 
r 

into  the  pipette,  v/hich-is  sealed  off  and  placed 
in  a water  bath  at  38^0.  for  10  minutes.  At  the 
same  time  a control  with  equal  parts  of  salt' 
solution,  cells  and  emulsion  is  also  incubated. 

At  the  end  of  the  10  minutes  the  contents  of  each 
pipette  are  blown  out  on  to  a slide  and  a film 
made  and  stained. 

The  following  .table  giyes  the  result  of  the 
phagocytic  count. 
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It  should  be  noted  that  the  final  dilution 
of  the  neat  serum  is  1-3,  of  the  serum  diluted 


1-4,  1-12 

and  so  on. 

Table  11 

• 

Serum 

Eilution 

No.  of  Micrococci  phagocyted  per  cell 

by 

' . Normial . . 

serum. 

. Immune 

serum 

Normal  Salt. 

1-3 

30  + 

25-4'^ 

0-3 

1-12 

•62 

26-0"^ 

- 

1-24 

•42 

2-5 

- 

1-48 

•15 

•82- 

- 

1-96 

- 

•42 

Evidence  of  bacteriolysis. 


0‘3  represents  the  amount  of  spontaneous  phago- 
cytosis v/hich  may  be  present  in  normal  salt  and 
denotes  the  utmost  limit  of  significance,  there- 
fore a point  well  inside  the  limit  is  taken. 

0*62  is  a figure  well  withii^the  limit  but  evi- 
dently near  the  end  point.  Therefore  ’the  dilution 
of  serum  necessary  to  give  a phagocytosis  of  *62 
per  cell  will  be  a means  of  comparing  the  relative 
values  of  the  normal  and  the  immune  serum. 

With  the  normal  serum  the  end  point  is  reachec 
in  1-12  dilutions  and  with  the  immune  serum 
somewhere  between  1-48  and  1-96  dilutions  (at  1-721. 
Therefore  the  immune  serum  has  six  times  the  value 
of  the  normal  in  respect  of  its  opsonic  content. 
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Chart  48 « 

shov/ing  the  Opsonic  and  agglutinative  value  of 
blood  serum  of  a person  immunised  by  an  infection 
occurring  four  y'ears  previously  compared  with  the 
blood  of  a-'nonimmunised  person. 


The  black  lines  denote  the  phagocytic  index  of 
the  two  sera  in  respective  dilutions. 

The  rod  lines  denote  the  .presence  of  complete  or 
Incomploto -rigglut  Inat ion  In  tho  dllutlonu  of 
the  tv/o  sera.  The  interrupted  red  line  is  the 

I 

normal  serum. 

AS  the  result  of  a good  deal  of  work  with 
the  dilution  method  (Klien)  for  estimating 
opsonic  content  as  applied  to  Typhoid,  I have 
'come  to  the  conclusion  that  it  is  a most  valuable 
method.  It  demonstrates  clearly  that  the  agglu- 
tinins and  the  opsonins  formed  in  the  blood  as 
the  result  of  - say  - inoculating  with  small  doses 


of  vaccine,  appear  nearly  simultaneously  and  in- 
crease correspondingly  (though  I am  inclined  to 
think  that  later  on’  the  agglutinins  disappear 
rather  sooner  than  the  opsonins).  If  this  obser- 
vation holds  good  in  every  case  and  under  all 
conditions  v/e  should  be  relieved  of  the  burden 
entailed  by  opsonic  estimation  and  rely  on  the 
agglutination  reaction  as  an  estimation  of  the 
amount  of  active  immunity  present. 

The  question  of  conferring  immunity  has  been 
studied  by  several  workers  (V/right,  Eyre,  Shaw). 
Wright  prepared  a vaccine  but  failed  to  confer 

I 

immunity  in  his  own  person. 

Eyre Vorking  with  an  antiserum  prepared  from 
the  horse  found  that  it  did  not  lessen  the  effects 
of  a minimal  lethal  dose  of  M.  Melitensis  for 
guinea  pigs  unless  it  were . inoculated  along  with 
the  organism. 

/ O \ 

Shaw^'^  ^found  that  monkeys  i^ho  had  previously  had 
an  attack  of  Malta  Fever  reacted  much. less  marked- 
ly than  others  v/hich  had  not  , to  the  same  dose 
of  living  I,;.  Melitensis,  which  agrees  with  what 

I have  already  stated  for  man.  He  also  found 
\ 

that  in  monkeys  inoculation  with  a vaccine  previous 


(1)  Eyre.  Reports  M.  F.  Commission  V.  p.  42* 
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to  inoculation  with  a dose  of  living  M.Kelitensis 
had  a distinct  effect  in  lessening  the  fever. 

In  April  1906  some  of  the  R. A.M.  Corps 
orderlies  in  Malta  were  inoculated  with  a vaccine 
prepared  by  Dr.  Eyre  in  doses  of  200  or  400 
million  cocci.  V/here  possible  a second  dose  was 
administered.  V/s  found  that  the  agglutination 
appeared  to  the  extent  tabulated  below. 


} 


i 


B 


'kSUUms*^  A^  . A A T^a  * .’  *.« 


V-  ' 

u trtCr  ,, 


*■  ‘ . ^ <r*  . -i 


a^iivn4W-  * <f'»*rA»’iM:*4^K(«i'.;rt 

a|S(f  i<>  #es  to . .rfs  i>  d 

ttfc: 

r ' '■  ' ' ' '!^'  ’ ' : '"'.ji^'.' .v'  . v, 

' w-  ■■  ,“l;f  .'■  ■*''Htf  '‘ '■  ‘ L , 


u—,— U'  ' ''*■  '■  ''^  ''- 


J 

I - 

i 

I 

’ V , 


“ If  / 

'-SJ  '"^wf  3"- 

'i  • V.  •■>'*■* 


mm^y  ■‘-'<‘4:  • -»3!r  v 


■ 


Mi 


I.  * 


j ; -irifgr^-^'.  ^ ^ '.<V  «‘ 


> • . 


i»^'  .i»^|lif>»  >"■  t " w» : 


f --  i'  ;.^  : i':  I .;  |>.  »|^  ^' 

•'ll  1 ...  ’ ?--: 


I t;  V/'f^ 

it-l  t-ym 

"'S'-  - ■^Htk 


:;  I : >--  -i;— ^-4 — 

:•  •■  ■.  •- .,  V • ■ .■  ' ■ .1>  mJ:  I > 


■ .,;■ ,-  r.,,  ■.' . W -r-V  . V- '"f'"^-:^  . , P-t-  ■ 

••rr4  ■•i,  V.  • •'.  4l',^  >]/>-‘-^Ji*7y^ 

;;  4W-T%4  vti--.  ■ 


r/.  • 

^ IK* 


4 fel:i  " 


*1*  I ■ ' *^  - • i 

I'  ■^  ■ ■L  ^ 

^4  t:>  .1 

r-.^  ■ * • . - .’  .t 

•-iE 


-.‘it  vt  j \ -r  • . , ' % - ' y • 

■4'OkV'  -i-i-v  ''l..-.  I ■ •.•  4’*'-  » 

■■•.Vi.;- 'I  •;  - ir-  5 , 

• '■ ; ''■.  Si;$' ' •p”'  . -'•  ;■"■  i ■ 

' ’jr'--*.  * . * '•  r*  , 

:^7sr£-n 


.*jf^  ..^  ■>  - "rrar^'^  ^ T.'*T*l4 '3r  i 

I t rTj't.g  'I'S'. 

! ■ ,•,>.■■,  Y'*  »v  4(fr.  •»»  t'  ♦ C'  ? ' 

i M If  ^l-i 


■"S-. 


' - “ ■'Si iv  4 ■' 


^ ' • t 

w»  w.ii^.J»pi_ j»' 


200 


The  value  of  this  experiment  can  never  be 
determined,  because  at  the  same  time  the  supply 
of  goats*  milk  was  stopped,  and  as  a result  only 
four  cases  occurred  that  year  in  the  Detachment 
R.A. M. C.  at  Valletta.  Two  occurred  in  the  un- 
inoculated, v/ho  totalled  38  excluding  those  who 
had  previously  had  Malta  Fever,  and  two  in  the 
inoculated.  One  of  the  latter  is  the  case 
described  on  page  178  (Case  19  - table  10)  who 
had  a fairly  severe  but  a typical  and  uncompli-  • 
cated  attack,  the  other  was  a very  mild  case  in 
which  "rheumatic"  symptoms  predominated. 

vVs  are  forced  to  conclude  therefore  that  , 

/ 

the  use  of  vaccine  and  antiserum  as  prophylactics 
has  not  yet  been  demonstrated. 
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KE05NT  EPIDEMIOLOGY  AND  THE  EFFECT  OF 
PKOPHYLACT I G MEASURES . 

Previoue  to  1906  nothing  was  found  to  have 
any  relationship  with  the  incidence  of  the  disease 
except  Season.  The  Naval,  Military  and  Civil 
Statistics  all  agreed  in  this  .respect.  The  inci- 
dence of  the  disease  varied  in  proportion  to  the 
temperature  and  inversely  v/ith  the  rainfall. 

Age  and  Sex  afforded  no  clue;  the  sexes  were 
equally  liable  and  although  those  between  16  and 
2w  years  of  age  provided  the  greatest  number  of 
cases  yet  infants,  children  and  aged  people  v/ere 
all  liable.  ! , 

In  the  Autumn  of  1905  when  the  infective 

nature  of  milk  was  established,  special  precautions 

were  taken  by  the  Naval  and  Military  authorities 

/ 

to  ensure  all  milks  being  sterilised  before  use, 
but  it  soon  became  evident  that  efficient  steri- 
lisation of  every  drop  of  n^^lk  used  could  not  be 

}* 

depended  on.  In  this  connection  the  Ortol  test 
described  by  Saul  was  of  the  greatest  use  in 
detecting  unboiled  milk  and  was  introduced  by  one 
of  the  members  of  the  Go.mmission.  The  Ortol  test 
is  as  follows;- 

A 1 per  cent  solution  of  Ortol  (ortho-methyl-^ 
aminophenol  sulphate)  and  Peroxide  of  Hydrogen  r 
a few  drops  -of  each  - added  to  raw  milk  or  milk 

t 

9 

that  has  not  been  heated  at  or  above  70  C.  gives 
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a brick  red  colour  in  30  seconds. 

In  May  1906,  as  l have  already  pointed  out 
(Part  I,  page  32)  the  Military  authorities  stopped 
the  issue  of  goats'  milk  to  the  troops.  in  the 
Naval  hospital  very  special  precautions  were 
taken  from  the  beginning  of  April  1906  to  ensure, 
that  all  milk  was  carefully  sterilised,  but  even 
this  was  not  found  satisfactory,  and  preserved 
milk  has  been  used  ever  since  July  3rd  1906.  On 
the  arrival  of  the  Fleet  on  Aug.  6th  the  Commander 
in  Chief  issued  an  order  that  all  milk  was  to  be 
boiled  and  the  Ortol  test  applied  every  day,  and 
a signal  to  that  effect  to  be  made  to  him  each 
morning. 

The  result  of  these  measures  is  sufficiently 
striking.-- 

Naval:-  During  the  years  1902-5  the  Naval  hospital 
was  responsible  for  the  infection  of  104  cases 

annually  or  26  per  quarter.  During  1906  infection 

\ 

from  the  Naval  hospital  couls^  be  traced  in  51 

i' 

cases,  of  v/hich  50  occurred  in  the  first  quarter 
and  1 in  the  second  quarter.  Since  the  middle  of 
1906  up  to  the  end  of  1907  not  a single  case' has 
contracted  infection  in  hospital. 

As  regards  the  whole  Fleet  in  Malta  the 
following  chart  shows  w'hat  a great  reduction  has 
been  effected.  It  will  be  observed  that  the 
annual  average  admission  rate  for  the  years  1902, 
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3 and  4 was  271, for  1905  the  number  of  admiseione 
'Was  245  , for  1906  only  131  , of  which  113  occurred 
in  the  first  two  quarters  and  for  1907  only  12. 

Of  these  , only  3 were  seamen'  or  marines  from  the 

I 

Fleet,  5 were  Englishmen  living  on  shore  and  4 
were  Maltese  chiefly  domestics. 


r 

1 


Chart  49 . 

Showing  th3  Incidence  of  Malta  Fever  in  the 

Fleet  during  the  years  1905,  6 and  7,  indicating  ' i! 

the  dates  on  which  prophylactic  measures  against 
milk  were  adopted  and  comparing  with  the  average  ^ 

admission  rate  for  the  previous  three  years  j 

1902-3-^and  4.  • J 
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AS  the  quarterly  admissions  only  are  as  yet  ' 
available  for  1907,  a quarterly  curve  for  the 
previous  years  has  been  introduced  for  comparison. 

The  dotted  lines  are  the  average  monthly  and 
quarterly  admissions  respectively  for  the  years 
i902r3r4. 

Military:-  During  the  years  1897  to  1905  there 
were  2687  cases  of  Malta  Fever  amongst  the  N. C.O's 
and  men  of  the  Garrison,  giving  an  average  ratio 
of  36*2  admissions  per  1000  of  strength  per  annum. 
During  the  year  1906  there  were  163  admissions,  ■ 
giving  a ratio  of  24*5  per  1000  strength.  Of  the 
163  admissions  123  occurred  in  the  first  half  of 
the  year  (goats'  milk  stopped  in  May).  During  last 
year  (1907)  the  admissions  were  only  9,  giving 
a ratio  of  1*9  per  1000. 

It  should  be  added  that  two  of  the  cases  in 
1907  (both  in  January)  were  relapses  from  the 
previous  year,  and  that  in  1906  there  were  19  ‘ 
readmissione  for  relapse. 
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Comment  on  the  foregoing  epidemiological 

facts  is  hardly  necessary,  but  by  way  of  emphazisin^; 

these  results  of  the  supervision  of  milk  supply 

it  is  interesting  to  examine  the  civil  statistics 

for  the  corresponding  period. 

The  Maltese  are  still  unbelievers  in  the 

”railk  theory”  and  in  spite  of  the  circulation  by 

the  Chief  Government  Medical  Officer  of  pamphlets 

in  English,  Italian  and  Maltese  pointing  out  the 

danger  of  unboiled  milk  the  great  mass  of  the 

people  like  to  think  that  what  v/as  good  enough  for 

their  forefathers  is  good  enough  for  them.  The 

educated  classes  are  quite  alive  to  the  situation, 

but  where  such  a big  question  as  the  livelihood 

of  a great  section  of  the  people  is  invblved  they 

must  move  slowly  and  cautiously,  and  dare  not 

face  the  risks  of  a too  precipitate  legislation. 

The  following  chart  (51)  shows  the  incidence  of 

the  Fever  amongst  the  Civil  population  for  the 

\ 

years  lp05-6  and  7 compared  '^ith  the  average 

i' 

for  the  years  1896  to  1905.  It  v/ill-be  seen  that 
though  1907  shows  a marked  decrease  compared  v/ith 
1905  and  6 yet  it  is  practically  an  average  year. 
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, This  Chart  (51)  should  bs  compared  with 
Charts  49  (Naval)  and  50  )Military)  and  nothing 
more  conclusive  is  required  to  prove  the  efficacy 
of  the  prophylactic  measures  adopted  in  these  two 
latter  cases. 

It  should  be  noted  that  Horrocks  attributes 
the  disappearance  of  the  Fever  (?'Rock  Fever’*)  from 
Gibraltar  to  the  fact  that  goats  are  not  now 
shipped  to  the  Rock  as  they  used  to  be  in  the 
eighties,  and  that  it  has  been  gradually  stamped 
out  in  a place  which  is  under  strict  military 
supervision.  ■ _ 

i 

- CQNCi.USIQN. 

It  is  gratifying  to  be  able  to 'wind  up  a 
y/ork  of  research  by  showing  such  results  as  the 
above.  We  hope  that  as  far  as  the  Navy  and  the 
Army  are  concerned  we  shall  have  complete  control 
over  the  disease  even  if  it  be  not  absolutely 

N 

wiped  out  from  the  Medical  Blue  Books.  Looked  at 
! - ^ 

from  an  economic  point  of  view  the  saving  to  the 
State  during  the  past  year  has  been  enormous.  The 
average  number  of  cases  occurring  in  both  services 
amongst  the  officers  and  men  during  the  ten  years 
previous  to  1907  has  been  about  600,  and  allowing 
the  average  length  of  stay  in  hospital  to  be 
120  days  (a  moderate  allowance)  there  are  72,000 
days  of  inefficiency  accounted' for  in  each  year. 
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not  to  mention  the  expense  of  treatment  and  ^ 
invaliding  home  and  the  lose  to  the  State  in 
permanent  invalids.  in  1907  the  total  number  of 
cases  under  treatment  was  only  25  in  both 
services,-  only  4 per  cent  of  the  previous  annual 
average. 

Therefore 'the  result. of  this  elucidation 
of  the  cause  of  Malta  Fever  has  been  of  great 
benefit  to  the  State  in  that  it  has  considerably 
reduced  expenditure  and  has  increased  the  effi- 
ciency of  the  Mediterranean  Forces,  and  the 
Mediterranean  is  no  longer  one  of  the  most  dreaded 
of  foreign  stations  by  the  Naval  and  Military 
man. 
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'A  LITTLE  HUMOUK  FKOM  THE  MALTA  FEVEE 

COMMISSION. 

By  Captain  J.  CRAWFOBD  KENNEDY. 

Royal  Army  Medical  Corps, 

I FEEL  that  the  title  of  this  communication  needs  an  explanation 
and  perhaps  an  apology  to  the  author  of  “ The  Humour  of  Indian 
Sanitation  ” ; but  it  will  be  observed  that  my  intention  is  honest. 
Hints  have  been  dropped  from  more  than  one  quarter  that  the 
Reports  of  the  Mediterranean  Fever  Commission  were  too  deeply 
scientific  to  appear  as  full  reprints  in  our  Journal.  It  has  therefore 
occurred  to  me  that  I could  supply  some  little  bits  of  humour  which 
might,  to  some  extent,  counterbalance  the  depressing  effect  which 
these  reprints  appear  to  have  had. 

The  origin  of  Malta  fever  has  been  the  subject  of  many  theories, 
but  one  of  the  weirdest  is  propounded  in  the  following  letter  to  the 
Daily  Malta  Chronicle  of  October  21st,  1903. 

“ Mediterranean  Fever. 

“Sir, — From  the  number  of  deaths  which  are  attributable  to  the 
well-known  Mediterranean  fever  from  day  to  day,  it  is  apparent 
that  the  disease  still  baffles  the  skill  of  the  medical  profession. 

“ As  patients  afflicted  with  this  dreadful  scourge  are  found  to- 
regain  their  health  most  speedily  when  transferred  to  a different 
region  of  the  Earth,  and  as  the  complaint  seems  to  originate  in 
places  adjacent  to  the  Sea,  the  cause  of  the  trouble  may  reasonably 
be  attributed,  I think,  to  the  intensely  bluish  sheen  of  this  fine 
sheet  of  water,  and  the  corresponding  colour  of  the  atmosphere. 
This  idea  is  not  so  far-fetched  if  it  is  borne  in  mind  that  the  blue 
rays  of  sunlight  are  now  known  to  have  a most  injurious  effect  in 
such  diseases  as  small-pox.  It  would,  however,  be  easy  to  test  if 
there  is  anything  in  this  idea,  by  giving  a fe\  of  the  fever  patients 
a chance  of  recovery  in  a ward  where  the  lignt  would  reach  them 
only  as  filtered  through  glass  of  the  colour  used  by  photographers 
in  their  dark  room  lamps,  say.  Of  course,  if  this  peculiar  fever  has 
been  known  to  attack  blind  people,  then  the  cause  must  be  sought 
for  on  other  lines. 

“ My  theory  is  that  Mediterranean  fever  originates  in  a disorder 
of  the  optic  nerves,  caused  by  the  superabundance  of  intensely  blue 
light,  accompanied  by  the  peculiar  glistening  effects  of  the  water, 
which  effects  are  like  occasional  small  currents  of  bright  electrical 
fluid  confusing  and  dimming  the  eyesight.  This  effect  is  most 
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troublesome  when  the  system  is  weakened  generally,  or  after  a ’ 
of  unusual  exertion. 

“ Malta,  “ Meteor. 

“ October  20th,  1903.” 

If  a Maltese  be  asked  the  cause  of  the  fever,  the  chances  are 
that  he  will  loudly  accuse  the  drainage  system.  Drainage  and 
water  supply  waste  money,  and  his  old  plan  was  much  more 
comfortable,  viz.,  cesspits  and  wells.  These  cesspits  were  hewn 
out  of  the  soft  porous  rock  of  which  Malta  is  almost  entirely  i 
composed,  and  were  usually  situated  underneath  one  of  the  living 
rooms.  As  the  rock  is  so  porous  the  fluid  part  of  th§  sewage  soaked 
away  and  a modification  of  the  septic  tank  process  was  the  result. 
These  cesspits  w’ould  perform  their  function  for  years  and  years 
without  being  emptied.  When  the  sanitary  authorities  ordained 
that  all  new  cesspits  should  be  lined  with  cement  they  had  to  take 
precautions  to  prevent  the  energetic  householder  descending  with 
a pick  to  crack  the  cement,  so  devoted  was  he  to  his  ” self- 
' emptying”  (and  economical)  cesspit. 

It  is  now  common  property  that  the  goat  is  at  the  bottom  of 
most  of  the  fever.  Under  the  very  close  attention  paid  to  the 
goats  by  the  investigators  the  owners  of  the  goats  became  restive 
and  rebelled,  and  finally  went  on  strike.  They  forewarned  the 
public  by  issuing  a Proclamation  headed 
” No  more  milk  ! 

We  can’t  bear  it  any  more  ! ! 

We  can’t  do  any  more  ! ! ! ” 
and  signed,  “ The  Vexed  Maltese  Milkman.” 

As  this  wonderful  Proclamation  was  reprinted  in  full  in  the 
Corps  News  of  July,  1906,  under  “ Notfe^  from  Malta,”  I need  not 
jrepeat  it  j but  the  apostrophe  of  the  goatNis  quite  a unique  thing  in 
ithe  way  of  a public  Proclamation  : ” Poor  Maltese  Goat ! What 
:a  war  has  been  waged  against  her  ! How  she  has  been  humbled  all 
.over  the  world  as  a filthy  and  poisonous  animal ! . . . . ” 

The  following  extract  from  a letter  sent  to  me  by  one  of  the 
goatherds  shows  how  bitter  was  the  feeling  at  the  time  of  the 
milkman’s  strike.  The  humour  of  this  letter  is  in  its  ” English  as, 

‘ .-she  is  wrote.” 

Extract  from  Letter. 

» Sir, — I beg  you  to  pardon  me  the  liberty  I taken  to  writing 
you  this  letter. 

“ Sir,— I have  to  inform  you  that  the  Milk  Sellers  has  recovered 
that  time  ago  I furnished  you  with  Goat’s  blood  and  milk  for  the 
•use  of  Medical  Experiments,  so  it  is  impossible  to  continue  selling 
41 


#^tf!  \. j ifwwVl  %*t^*%\  K 


; i'  ' 


^'V  ^\.  ^ 

^ 

*<'-•  t L^l  -•  ? '-i'  : - ;'idj^<isl  ' ■!! 


4i  n 


ip\V.  "■ 


r. V?-'“-i5i  ■’■  ' ■ ; TIlMRfV  ^ '^JCtiitt  Vrf  |4'- 

>:»._.#*;  C.^-l-4^,  rr-  _#>J  ;/  CJ j ibuj^  # 

v =■>»••' ■^i^  '*'  a ^ , 

\''«Yi>iift5iru.«»<^ 


'1  ;l  «V| kr ;r^ -d nW 

1?^';  • orMfjKlC  ' 


w ;3^..:  V . 


'*>'•'  j-  V ^ ‘il  -•  'V-  Wuc^ •%«'$?■ 'mifji  r 

-V-«  W-vtin  ‘ 

<>»;?  l4  »rfj  a.-.r-  S(«^  jiY.v.jj  ■ 

It'-niu  '’•  ili  rn S^af  •f-.^  >dv»i»  VBWj(»tr>i;;  , 1 

• ' ■ ■■.•':.■■!' ^‘1-  '"■  •'■'  ■ 

OfoWi  i aDX>«^  M’  ‘- 

“■  V*'--’  ' ,'  . ’■■  v:;vWs#fi^rf»’jiKt'^v._*.  ■ 

A?r.  . ’•’.'•A  i”;!‘/‘ f<»^3  ^noipj  ■ ''''^' 


• :,  '.'A  if^.n  > ui  fcc^U  j 


'<'-  A 


UALS  ifS^HlWr  .W'ziiicial  3.t 


.1.  Crawford  Kennedij 


3 


■milk  as  they  are  all  against  me,  and  I am  insulted  whereever  I go, 
beside  this,  I also  have  to  spend  a sum  that  I am  not  able  to  spend 
it,  regards  the  new  ‘ Sanitary  Eegulations,’  nPt  if  I sell  all  my  goats 
will  be  enough  to  comply  with  these  orders. 

• ••••• 

“ An  answer  (if  possible)  will  obliged, 

“ I will  remain.  Sir,  &c.” 

Of  course  the  milkmen  have  suffered  greatly  and  it  is  very  hard 
on  them,  and  legislation  is  needed  for  compensation  to  owners  for 
•destruction  or  quarantine  of  infected  animals.  But  until  the  great 
mass  of  the  people  is  educated  up  to  the  hard  facts,  and  persuaded 
out  of  the  idea  that  what  was  good  enough  for  their  forefathers  is 
•good  enough  for  them,  the  Government  will  hardly  see  its  way  to 
initiate  the  much  needed  reforms. 

Not  only  did  the  members  of  the  Commission  incur  the  hostility 
of  the  milkmen,  but  they  were  also  the  subject  of  scathing  criticism 
in  the  local  papers.  The  following  is  a copy  of  a letter  which 
appeared  in  The  Malta.  The  italics  are  my  own.  Comment  is 
needless. 

“ Valletta, 

“ November  5th,  1906. 

“ Dear  Mr.  Editor, — In  an  article  which  appeared  in  the 
servile  Daily  Malta  Chronicle  (which  has  not  even  a shred  of  self- 
respect,  as  can  easily  be  seen  by  the  expressions  interpolated  in 
the  same  article  on  Malta  Fever),  the  incompetence  and  levity  of 
this  ill-omened  Commission  has  been  shown — this  Commission 
which  according  to  the  British  Medical  Journal  leaves  much  to  be 
•desired  both  as  regards  experiments,  scientific  knowledge  on  the 
subject,  and  logical  deductions. 

“ In  fact,  on  reading  that  article  it  is  clear  that  the  Commission 
■seem  to  ignore  the  fact — known  even  to  the  most  stupid  school  boy 
— that  the  mere  presence  of  the  Micrococcus  melitensis  of  Caruana 
Scicluna-Bruce  {sic)  in  our  goats’  milk  d^s  not  demonstrate  in  the 
least  that; such  milk  is  the  source  of  inf^tion  of  the  fever,  which 
is  not  Maltese — vide  the  treatises  of  the  most  renowned  Italian  and 
French  authors,  who  are  the  most  competent.  One  must  not  run 
away  with  the  idea  that  every  microbe  which  finds  its  way  into  the 
digestive  organs  succeeds  in  infecting  our  miserable  selves ; in  such 
a case  there  would  not  be  a single  man  living;  besides,  are  we  not 
aware  of  the  fact,  expressed  by  all  the  Medical  Congresses  of  the  • 
civilised  world,  that,  although  the  coio's  milk  overflows  with  tubercle 
bacilli,  the  same  is  not  a means  of  infection,  for  the  reason  that  the 
bacilli  are  destroyed  in  the  digestive  organs  and  but  very  rarely 
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multiply  there.  In  face  .of  all  these  facts,  well  known  even  to  those- 
who  do  not  belong  to  the  medical  profession,  is  it  fair  and  honest 
on  the  part  of  this  most  incompetent  Commission  to  declare  that 

our  goats  are  a source  of  infection,  especially  as  has 

declared  that  such  infection  is  but  rare?  Is  it  fair  to  support  this 
calumny  which  has  caused  considerable  damage  to  our  commerce 
with  other  countries  far  and  near,  by  two  feeble  cases  of  very 
doubtful  infection. 

“ Have  not  the  people  who  are  receiving  such  an  amount  of  our 
money,  which  is  thus  being  exhausted,  have  they  no  common 
sense?  Are  they  not  ashamed  to  write  such  ridiculous  reports- 
which  show  their  crude  ignorance  of  the  rudiments  of  bacteriology  ? 
Do  they  not  know  that  in  order  that  an  experiment  shall  be  con- 
clusive it  must  be  absolute — that  is  to  say  : in  order  to  declare  that 
a monkey  has  been  infected  through  the  ingestion  of  milk,  it  is  ’ 
necessary  that  other  sources  of  infection  shall  be  absolutely  elim- 
inated, that  the  air  breathed  by  the  animal  be  pure,  that  it  shall 
not  be  under  the  influence  of  other  inoculations,  &c. 

“ Why  do  not  these  bacteriologists  go  back  to  their  homes  and 
suggest  to  their  consumptive  countrymen  not  to  drink  the  milk 
of  English  cows,  because  ....  such  milk  contains  the  bacillus 
of  Koch? 

“ Why  is  it  permitted  to  these  people  to  alarm  honest  folk 
whose  health  has  been  broken  by  a system  of  drainage  introduced 
by  their  cou7itrymen  in  spite  of  the  remoiistrances  of  the  whole  of  the 
Maltese  population  ? 

“ Why,  instead  of  inventing  Maltese  fevers,  do  they' not  suggest 
to  their  countrymen  not  to  overtire  themselves  under  the  scorching 
rays  of  the  sun  for  hours  and  hours  playing  the  savage  game  called  . 
Kugby?  and,  immediately  after,  dipping  in  ice  cold  water,  or 
drinking  whisky  that  would  burn  even  a stomach  made  of  marble?' 
These  are  the  suggestions  they  should  make,  and  not  recommend 
us  to  spoil  milk  by  boiling,  which,  while  destroying  the  germs  in 
the  milk,  destroys  also  t-hc  boltJr  4aa,li\es  of  our  milk  which  has 
always  invigorated  our  forefathers  and  our  children. 

“ 0/i,  these  people ! they  know  not  tohat  is  chemistry , nor  %ohat 
is  bacteriology 

Is  it  not  a wonder  that  the  members  of  the  Commission,  after 
such  an  indictment  being  hurled  at  them,  can  show  their  faces  for 
shame  of  the  exposure  ! 

This  is  criticism  with  a vengeance  and  quite  unanswerable.  But 
what  is  one  to  do  when  confronted  with  a criticism  of  a higher 
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order  ! A certain  learned  Theologian,  writing  to  the  Expository 
Times,  gives  an  example  of  the  Higher  Criticism  as  applied  to  the 
much  vexed  question  of  Paul’s  thorn  in  the  flesh,  and  comes  to  the 
conclusion  that  the  Apostle  must  have  suffered  from  Malta  fever. 

He  arranges  the  Scriptural  evidences  and  the  clinical  symptoms 
of  the  disease  in  parallel  columns,  one  against  the  other.  Thus : — 


Paul’s  Infirmity. 

A stake  for  the  flesh. 

Charge  of  fickleness. 

Called  a madman. 

Bufleting  of  Satan’s  angels. 
Excitement  of  contempt  and  loathing. 
Constant  impalement  and  buffeting. 
Sentence  of  death  in  himself. 


^Ialta  Fever. 

Headache,  pain  in  joints  and  muscles. 
Temporary  impairment  of  memory. 
Nocturnal  delirium. 

Rheumatic  like  pains  and  neuralgia. 
Crippling  and  skin  eruptions. 

Chronic  pains,  ueuralgia,  and  debility. 
Occasional  endocarditis  or  pneumonia. ' 


What  do  our  clinicians  say  to  that  for  a diagnosis  ! I am  afraid 
that  a mere  bacteriologist  is  not  of  much  assistance  in  this  case. 
Perhaps  some  of  our  specialists  in  psychology  will  assist ; they 
would  appear  to  be  better  able  to  follow  the  mental  gymnastics  of 
this  Higher  Criticism. 

This  communication  is  now  longer  than  I had  intended  it  to  be, 
and  I shall  straightway  conclude  by  giving  extracts  from  a letter 
sent  to  me  by  the  adjutant  of  a regiment,  in  reply  to  a request  that 
the  men  be  asked  to  collect  mosquitoes  and  forward  them  to  me  in 
boxes.  The  men  did  their  duty  nobly,  and  supplied  us  with  more 
specimens  than  we  could  comfortably  deal  with,  but  they  evidently 
got  good  value  out  of  the  game.  I am  afraid  that  we  got  a very  ' 
poor  share  of  the  fun— as  there  is  little  humour  to  be  derived  from 
the  dissection  of  some  hundreds  of  mosquitoes. 


Extract  from  Letter. 

“ Fort , Malta, 

, 1905. 

“ Dear  Kennedy, — P.  has  passed  your  note  on  to  me,  and 
all  our  men  are  now  running  about  with  butterfly  nets,  or  trying  to 
tempt  the  wily  mosquito  with  lumps  of  raw\meat,  and  I’ve  indented 
for  a small  size  of  mouse  trap,  but  am  doubtful  if  the  Government 
will  supply  J;he  necessary  bait.  Up  to  the  present  the  bag  is  one, 
and  he  struggled  so  when  our  Kegimental  Police  were  effecting 
his  capture  that  he  bad  to  be  hit  hard  on  the  head  and  I’m  afraid  is 
almost  unrecognisable. 


“ P.S. — Another  capture  just  reported — we’ve  put  him  in  the 

guard  room  till  your  boxes  arrive.  He  has  been  biting 

and  was  consequently  drunk  and  his  capture  was  easy.  Ought 
mosquitoes  (when  drunk)  to  have  their  boots  removed  ’?  ” 
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- ■ • • TTR-rVERSITY' OR  EDINBURGH.  * 

I Graduation  Cekemonial. 

A SPECIAL  {*i-a(luatiion  ceremonial  was  held  on  October  17th  in 
the  new  Examination  Room,  when  the  tollowinf?  degrees  were  . 
conferred  bv  the  Vice-Chancellor  (Principal  Sir  William  Turnei*,  ' 
. , K.C.B.) : 

■ The  Degree  of  Doctor  of  Medicine. 

J 1.  .James  Crawford  Kennedy,  CapUin,  R.A.M.C.,  31. B., 

* Ch.B.Edin.,  1900,  who  was  awarded  a gold  medal  for  his  thesis 
I on  Malta  Fever. 

V 2.  Francis  Esmond  Larkins,  3I.B.,  Ch.B.Edin.,  1904,  who  was 
ir  highly  commended  for  his  thesis  on  Corebro-sninal  Fever. 

^ In  presenting  a Jledical  Faculty  Gold  3iedal  to  Captain 
^ James  Crawford  Kennedy  for  his  thesis  the  Vice-Chancellor 
% referred  to  the  work  he  had  done,  and  for  the  excellence  of 
^ which  he  was  about  to  receive  this  medal.  This  work,  he  said, 

} was  of  the  highest  importance  to  the  welfare  of  the  British  navy 
> and  army.  It  consisted  of  an  inquiry,  as  a member  of 
the  Commission  of  which  one  of  the  university’s  most 
distinguished  graduates  in  medicine.  Colonel  Sir  David 
Bruce,  was  chairman,  into  the  whole  question  of  3Iediter- 
ranean  fever,  commonly  avlled  Malta  fever,  and  the 
mode  of  preventing  this  fever.  It  was  a source  of  great 
gratification  to  the  members  of  the  university  that  the  chairman 
of  this  Commission  and  Dr.  Kennedy  were  trained  in  the 
medical  school  of  the  University  of  Edinburgh  and  were 
graduates  of  the  university.  The  inquiry  which  these  gentle- 
j».jnen  had  carried  out  with  so  much  success  had  practically 
f;  added  the  services  of  a whole  regiment  to  the  strength  of  the 
I British  army  in  the  garrison  stationed  Malta,  so  that  in.  this 
re..%pect  Dr.  Keunedy  and  those  associated  with  him  had:di8- 
a.  ci’.Argc-d  a most  imjWtaut  public  service.  It  was  with  groat 
rueasuro  that.  the.  I sKsulcy  of  Medioino  had  docidt.d.  to  award 
this  medal  in  recognition’of  the  distinguishoil  mont  exhibited 
in  the  thesis  submitted  for  the  degree  of  Doctor  of  Medicine. 


— 

EDINBURGH  GRADUATES  AND 
: mTA  FEYER.'  • ■ 


A special  graduation  ceremony  watt  held  in 
fbo  fi;m:iaation-room  cf  Iklinbargh  University 
oil  Saturd-ay,  when  Principal  Sir  WLlliam 
Turner  conferred  the  degree  of  Doctor  of  Medi- 
fino  on  James  C.  Kennedy  (capfain, 

■^Uand,  awarded  gold  modal  for  his  thesis  <ai 
"Malta  Fov-or,"  and  Fraucis  E.  Laakins,  Ecg- 
land,  highly  commended  for'  his  f tiiesu  on 
Cereoro-fepmaJ  Fever.”  The  degree  of 
Ijacnelor  o:  Laws  was  coiiforrod  on  '.c.t  gvmtic- 
maj;.  atu,  of  Maater  of  Arts  on. 23  Ia<!ieu  arid 
pinttontcn.  The  l^rincipaJ,  in  prtwutitig  C.ap- 
Uiri  hcrmcsly  with  the  goid  nwHial,  .said  bis 
work  wiH.  of  illy  highest  itn porta iice  to  the 
weifart:-  of  Uta,i  British  Navy  snd  Armj,  Ir  cou- 
i fiy.iKi  lu,  ..n  inquiry,  as  n member  of  the  Coiu- 
:’.:;-:'iiim  <,{  whii.h  one  of  tlio  Univortitv's  rno.st 
: <.iyi!,iiigu).m.xi  grAdiiatca  in  mediVine, ' f,V,loiiei 
' bir  L)i;  vi.j  Bnico,  w as  chairman,  into  tiie  whoh.- 
( quostK.!)-  of  Mcditcrrajiaan  fever -<x>u;moidv 

• calico  Mr-ita  fever — arid  the  mode  of  preventing 
iKih  fover.  It  wa«  a soaree  of  great  gratifica- 
tion. to  the  Tuotnbers  of  Uio  University  that  th« 

. cnsirraan  of  this  Commission  and  Dr  KctiDcdy 
ivuro  irained  in  the  Mcdi<..al  School  of  tho  Usii- 
, ver.-ity  of  Edir.burgh  and  were  gra«luatec  of  Uio 
I nive.rtjty  Tho  inquiry  which  these  gontleinon 

• hue  yarned  out  with  so  much  success  h.vj  pnic- 
ticaliy  added  the  ^orv'icf..s  of  a whole  regiment 

. to  the  strength  of  tbo  Britieh  Army  ia  the 
' g.-.rrisou  station  of  Malta,  so  that  in  this 
i re..|pec.t  Dr  Kennedy  and  those  astoeialod  with 
hhu  had  discharged  a roost  important  publio 
t (icrvioe.'  It  was  -with  great  pleasure  that  the 
' Faculty  of  Medicine  had  deeideif  to  aw-ard  this 
, medal  in  retogiiiuon  of  the  distinguiiih.vd  merit 
- fcxhibired  in  the  tlusiia  submitted  for  iho  degree 
•.  of  Doctor  of  Medicine  by  Dr  Kerincdy. 
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„„„  pt/KX-r,  caKil  (.’-.'i.- 

forc  farmers  wouid  bec.tfit  from,  tio  unr, 


pfiocs  liioy  would  enjoy 


r*  1 1 ■.  r./ 


duco.  (Apphstisix) 
jA-t  tSa  coriclueion.  of  his  a/ddTc.ts  Sir  Hom-v 
wiIJkIxcw  from  i.bo  meet-ing.  Jt  v ;i»  iliea  nn.^ni- 
incUAly  agreed  t<.>  invito  Sir  TIeinry  to  tvo  i.i,e  ;-re 
^poctiyt:  Ilniosust  <issindidaio  for  tlio  county  at  rb:.' 
nwfb  olcxjtdosi. 

Sir  Hoary  Seton  .'Kutt;  nnr.'d  grer.-t  eMbasias:;;, 
intim«t.ed  his  aocep'swico  of-  ilje.  mvltatiou,  ar.d 
Ills  doairc  and.  int-ea-tion  to  do  all  in.  fcio  fower 
to.  forward  tho  interc-ats  -cf  Uiiioaism  ir.  ii:c  oon- 
oiiftaeaey. 

'This  svas  eJl'  the  public  baeinefr.. 


EbuCATlON’AL’ 


IT7DIBURGH  UMmOESITY 
■ GliADUATION  CEREMON-E^L. 

A spocial  gradaaiios>  cuKiTnoTnoJl  wim  hiJii  or 
^tarday  foruncron  ia  the  now  Sxsjmi.tation  Roe'm 


'bf  Edinburgh  Univeraity,  ■when  t.ho  following  <1(- 


frm.-j3  •wero  conferred  by  tho  Vico-C-b.xocc'lor  (tiir 
AVilliwa  Tatner,  K.C.Ii.):^ — 

■'  The  Degroo  of  Doctor  pi  Medicine— James  C'^a-x.- 
fonl  Keunody  (Qi-plaiu,  R.A.:vL0.).  Scotian-?. 
Aia,  Ch.B.,_iS0p,  *‘2,L3.!t..x  Fever”  (.r.rarcIH  gold 
me-.hil  for  his  tbesir-) ; Francis  Diimoed  La  rl-.;i,i.. 
England,  M.B..  QuB.,'  19I54,  ” Cercb.-o-rpir'A 

Fover”  (riig-hly  commcnd.jcl  for  hia  Ihe.sicA 
' Tho  Degree  of  Bachelor  of  Leioj  — ‘I'li  Smas 
Bri  • igchill  Wriaoa  Rrmss-y.  bl-A. 

Tho  Degreo  of  hfetdor  of  Arte — G<'«r';o  .Torei^h 
WHlh  tliird-ckeis  hoKroura  in  mcnLil  phi!c.:)cp''iy),  in 
absimtiS John  Bain,  Jlbomaa  Bapli«\  J 'tno  TowrtfA 
Bir.T'o,  Beatrio,  Robert  A le.x.ivrxii'r  i’cc:i.r:,iu’,  Mcr- 
ftooffto  Gire.n,  JcAsio  MncIjCO>.i  llcarh'er.r.  n,  Ecelhi.'. 
Bar'elln.  Jolly  (in  abseniidf  Jeau  lJ:,.'iii'lon  Kcr- 


nci-iy,.  Jaabi'.lia  Clegbom  Lornino,  C. 


riK’n  Ariiiie 


Lotliian,  .Tames  fhionre  Lunr.,  M-bcrt  I,' 
M'lnhoi^h,  David  Bel!  APNoil,  Je.vUx  >•::!,  r 
.Jamto  Mar.shali,  Arthur  John  Aie-i.  " ;.  c bletj/.ie 


Isabella.  Munro,  Maj-garet  Cht-ri?  .Ueid, 
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Grsharn  Roos,  Jessie  Antic  tStews./'t.  Ji  mca  3\  ju!:or, 
«id  Alexander  Woo<!,  . 

THB  t'lts-cTWxtTiL.-.OK  i.VD  Dll 
Tii  presont-rag  a Medical  Foaalty  gold  modal  to 
Carriain  J‘.  Crawford  Kenuoi.iy,  Ti-.AJLO..  for  his 
thesie  on  Midta  fevor,  -the  ■Vice-CbarKclii'c-  referrf-.i 
to«thc  work.svllieh  Capt^iin  Kctn.nejy  hsii.  do::-’.,  und 
for  iho-«-iceBcnoe  of  which  1k>  wa^.  .'.h.'/Ut  ’.o  nw.iv.-i 
Uiis  imodaj.  Tliis  work,  ho  n-aid,  wr--'  y.f  ui.-'  highr.. 
imix.rtanco  to  ilio  xve!.’'aro  of  the  BntirJi  biiiyy  en.-t 
Acruv.  It  oemsiried  in  .in  inquiry,  rat  ;i  m-’.fi.'r-'.’r  ‘ 

the 'Ceininisrion  of  wiii'-ii  ouo  of  -the  Ihuver 
most  di-!l.iug!iiaho<i  gm/liieti'S  in  mo'iii.hK..  1 

Wir  David  .Br:ioo,  was  t'hrirl:iaii.  ici-.  I.-k. 
qiu«tion  of  ilcdilorraueaii  f.->vor,  c-u-.imofJy  i-r./.-.  t: 
MsJta.  feroT,  mid  tin'  moJoeif  pre-pnJng  linr.  !r\'.-r. 
It  W5R  a stiux-e  ^vf  great  gratifi-cat im-i  tc  Ihe  Kcrn- 
biirj  of  tho  Univorsitv  tha,t  the  ch-xirmt-.u  of  iids 
(>)lhuiLE.sion  .end  Dr  ivcni'Ci-iy  were  r.-.’.inv.i  in  tl-.'j 
MpdieaJ  School  of  the  Univereitv  of  j 

aihi  were  graduates  of  the  Lnivc.’-ity.  The  inqun-y  i 
which  thtiso  gontlnrooE  liucl  eo.rT;.xi  c-u'.  wiiii  .~e>  ■ 
much  S0XCCGX3  btul  prnrnrnaJJy  edJiVt  il.o,  ....rvic  ; > -.f 
a .whole  reghnent  to  the  atrengiii  i.i'  th.i  I’.r  il-ii- 
Aifmy  in  iJiiv  garriron  .itacion  of  IVi.allo..  so  , 

thv&.iwrtOTy, ’Dr  Komiody,  <ukI  '.be;  .-  i-.  ..oe'e.:  .'  ! v.-i!  i 
hhii,  h-s.i  .Ikchargo,!  s.  mciot  iirqK'.rrj.-:!,  ;:’,.hlio  -er-- 
viiKV.  [!,  wsn'wlth  .groat  pjeasum  tl.t.-;  'b'.  Fs.nill 


of  jVfedioiue  Itad  decided  lo  award  ihl. 


reoognitiou  of  tho  dial  in, 'rnished  merit  cxhibiUxJ  in 
the  thesis  .submitUd  for  tho  degrt'o  of  doctor  of 
medicine. 
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12th  October, 1949* 


Dr.CcoCTJiy’s  interoatin^  article  <n  l^aphadenopati^  ia 
j?n3cello3ia  wos  cf  great  peraoaal  interest  to  cie  ia  viea'  of 
the  e:coer*civo  \7di!j  or  the  subject  of  iSxlta  Fever,  bj  aj  father, 
tlie  lato  Gcslcsiol  J*C*Keiine^7’«  He  served  in  iSilta  fma  I90I- 
^>13  nppcdntod  a mcubcr  of  tlie  iiilta  Fever  Ccxnnissica 
cn  it  *3  foamtica  in  1902h»  In  1903  he  received  the  Ediiibur^ 
Cndvsraity  Gold  iledal  for  his  L!.D.  Thesis  ca  Ihilta  Fever# 
xLrtD  I ciTad  IH  of  this  thesis  deal  tvith  the  aetiology, 

Gpidondolcgy,  iizMoity  and  prophylaxis  of  Lhilta  Fever,  while 
lart  II  is  a deGCription  cf  the  clinical  ccnditicns  based  ca 
tl'js  pci'scnal  obcervatica  of  250  cases#  Tiie  following  para- 
pl-rascd  cstiradts  and  extracts  froa  this  thesis  sesu  to  thxw 
scxri)  boaring  of  thQ  question  as  to  v/hether  or  not,  lyinphadeaopathy 
cx3cuiring  in  a patient  with  Brucellosis  is  a specific  manifestaticm  • 
cf  the  dioeaso#  - 

1)  Under  the  oootLoa  dealing  ^th  aetiology  and  eapeririental  ' 

pathology,  I have  paraphrased  for  tho  saks  cf  brsvity*  the 
follocing  findings#-—  The  expsriissntol  inocralatica  cf 
rdcrocoocaia  Itslitensia  into  a menh^  and  two  dogs  caused 
enlargcxccat  of  the  spleen  end  certain  glands,  20-60  days 

after  tl30  inoculation  - Jiicroeoccus  holiteasis  was  recovered 
(in  profucicn)  fram  the  mesenteric feiaoral  and  asHlaiy  glands 
in  tlio  case  of  tha  menkey,  and  fron  the  inguinal  and  axillary 
^^arids  in  tha  case  cf  tho  two  dogs# 


2)  T3iCer  lymphatic  vessels  and  glands  on  page  104  la  tho  dsscriptica 
cf  eyn-ptens  liy  eystsms  is  the  following  paregraph#—  "All  the 
lywtiiatio  glands  are  slightly  enlarged  and  those  lying  in  tho  neck 
poatoricr  to  tho  steraaiastcld  naioclo  becone  tender  voiy  early  ia 
the  Giseaso#  - Tlia  glands  are  the  lost  cvqojob  on  the  bo^  for  the 
nlorccoccus  to  leave  (coo  moxbid  onatacy)  - lympliangitis  has 
occurrol  in  cao  case  in  both  legs  with  ealargeaent  of  the  popliteal 
glands"# 


3)Tha  follccing  paragraph  occurs  undar  the  heading  of  Postsortcai 
Bosts-xclolcgy  — "Tho  erganiom,  micrococcus  il^litensis,  is  x'scovei-cd 
frea  tii3  follcwing  o^ens  in  tlie  greatest  profhcsioa  la  order  cf 
precedence  ••  lynplxitio  glands  (when  fluct’uatiag),  spleen,  liver, 
bano  narrocr,  kidney#  The  observation  that  the  lyariiatio  glands 
vrero  CO  favourable  to  the  recevexy  of  the  oiganiaEa  {Kstine^  - lislta 
Fevor  Beperto  IV)  was  of  the  greatest  value  from  an  oarxsriucatal 
point  cf  view,  ao  it  was  proved  that  the  organiem  remains  in 
these  organs  long  after  it  has  dlcappearod  froa  all  other  parts  of 
the  boily#  Qicrofore  it  becacje  routine  praotioa  when  raakLng  post- 
mortoa  GSDsdnatiem  cn  cxperiisental  aalmala  to  make  cultures  frea 
ecvoi'ol  cf  the  glands#  In  nary  cases  it  was  the  saving  cf  the 
enporir-cnt  viica  thoso  organs  were  the  only  aaes  containing  the 
Liicrccoccus"# 

In  1906,  03  a result  of  the  findings  of  the  SSalta  Fever 
Ccncicsicn,  tlio  censuLTption  of  unpasteurised  goats  milk  was 
prcliihlted  to  all  British  seicvice  personelle#  Prior  to  that  date 
the  average  incidence  of  Kalta  Fever  in  the  llalta  Garricen  cleno 
was  in  the  region  of  600  cases  yearly#  Sinc^  1906  the  incidence 
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cf  llalta  Foto?  In  the  GarriBOO  has  fop  the  moot  part,  bosa  only 
Bporcdio#  For  this  reason.  It  is  probable  that  there  will  never 
bo  si33h  a wealth  of  niaterial  avedlsible  for  investigation 
and  anclysls.  It  is  on  these  grounds  that  I submit  tbs  above 
esti^ta 

^ t 

* • » 

It  may  interest  your  readers  to  know  that  it  was  Colonel 
J#C*E0nnedy,  who  in  January  1914,  provided  tbs  first  clue  that 
ccfrrs  nilk  i2i^t  produce  undul^t  fevor  in  husans,  when  he 
x^.erted  tho  presanoe  of  agglutinins  for  the  jsicrooooous 
iSlitonsis  in  tho  nllk  and  blood  seroa  cf  cava  in  London*  -0) 
Unfortunately, duo  to  being  posted  overcea3,Ii3  was  unable  to 
follow  tip  tills  observation#  It  was  four  years  later  in  1913, 
tliat  LLlss  /ilics  Evans  showed  that  these  agglutinins  found  in  tha 
rdlh  Klcod  oerm  of  ccr:;3  were  due  to  infection  by  the  closely 
oHiod  Eruoella  .tortus* 

I an,  etc* 
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(1)  Konnody  J*C*  1914*  Joum£3l  cf  tho  Royal  Amy  Medical  Corps* 
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cicn  Gtat-ions 


Ca.H.D.1) 


London  IJjr.' 
lAth  J;ino,  3.90? 


I an  diroct.od  to  acquaint  you  t!iat  u coLinuiiicat ion  haUj 
boon  rocoivod  fron  the  Hoyal  Gocioty  brinnini;  to  notico  | 

tho  norvicon  ror.dorod  by  tho  officorn  of  tho  l^oyal  'Ai^r.y  i 

Modi  cal  Corpa  in  tho  invent  i|iat  ion  into  tho  cauno  of  Modi-  ' 
torranoan  Povor.  ^:?ho  Gocioty  oxpronnon  lun  hii;!i  ap])rociatior 
of  tho  valuo  of  tho  norvicor,  porfomoC  by  thono  officorn 

X 

t 

and  ntaton  that  it  in  r.ainly  o7;ing  to  thoir  offortn  that  , 

[ 

tho  invontigation  has  brjcn  no  corn?lotu  imd  imcconnful. 

A I 

• I 

I an  to  ntato  that  thin  lottor  han  boon  rocoivod  x;ith  ' 
nuch  gratification,  and  to  roquont  that  you  will  infoi'n 
Liout .Colonol  A.M . Daviofj,  Uu^or  J.C.?/oir,  Und  Captain  J*C. 
Zonnody,  R.A.'I.C,, that  a noto  of  it  han  boon  nado  in  thoir 
rocorctn  of  norvlco. 

r an,^ 


Iho  General  Officor  Condg- 

hondon  Dirjti’ict. 


^ir, 

Your  obodiont  norvant, 

Cad)j J!,Yn/in.Lt.Col.  ; 
for  . • i 


I’ho  foregoing  in  fon-rarded  for  your  infoJ*n:itior.  and 
rotontion. 


London. ^.C. 
la.G.lQCV. 
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